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3AKJIIOHEHHE MEJiQUyHAPO^HOH IIPE/lBAPHTEJIbHOH 3KCIIEPTH3tI 

(craTba 36 h npaBHJio 70 PCT) 



JSTo iiejia 3a5iBHTeji5i hjth areirra: 



Jinn AaJibHeHUlHX cm. yBeaoMneHHe o nepecu/iKe aaiGnoHeHHa McwcziyHapoaHofi 
AeHCTBHH npeABapHTCJibHOR 3KcnepTH3bi ((t)opMa PCT/IPEA/4 1 6). 



HoMep MOJcaynapoiiHOH aaiiBKH: 
PCT/RU 00/00144 



^ara MOKayHapoiiHOH noiiaHH: 
21 anpejw 2000 (21.04.2000) 



CaMafl paHHiifl iiaxa npHopHrera: 
28 Maa 1999(28.05.1999) 



MoKiiyHapoiiHaj! naTCHXHafl KJiaccH(j)HKauHfl (MFIK-?): 



GO IS 3/789, 17/66 



BaflBHTCJib: 



AJIHEB A6AyJiJia CHpaMcyrAHHOBHH h ^p. 



1 . JlsLHHoe 3aKJiK)HeHHe Me?KiiyHapo;iHOH npeiXBapHrejiLHoti 3KcnepTH3bi noiiroTOBJieHO HacT05imHM OpraHOM 
MOKZiyHapoiiHOH npe;iBapnTejibHOH 3KcnepTH3bi h HanpaBJieHO saaBHreJiK) b cooTeexcTBHH co crarbefi 36 PCT. 



2. /^aHHoe 3aKjiK)HeHHe coiiepjKHT Bcero 



JIHCTOB, BKJlK)Ha5I iiaHHblfi oGuiHH JIHCT 



I I JX^HHoe 3aKJiioMeHHe conpoBOHcaaercH Taic^e FIPHJIO^CEHRHMH, x.e. jiHcraMH onHcaHH^i, 4)opMyjibi h/hjih 

HepTe>KeM, KOXOpbie GmJIH H3MeHeHbI H HBSIHIOTCSI OCHOBOJI iUIH JiaHHOrO 3aKJlK)HeHHJI H/HHH HHCXaMH, coiiep- 

^aiuHMH HcnpaBJiCHH^, npeiicxaBneHHbie HacxoMiucMy OpraHy (cM.ripaBHJio 70.16 h nyHKx 607 AaMHHHCxpa- 

XHBHOH HHCXpyKUHH PCT). 

VnoMJiHyxbie npHJiOKCHHA coaepHcax Bcero jihcxob 



3. flaHHoe 3aKJiiOHeHHe cojiep5KHX HH4>opMauHK), oxHocaiuyioc^i k cjieayiomHM pasiiejiaM 



I 

II 
III 
IV 



JCHOBa 3aKJl(OHeHMH 



^^IpHopHxex 

I [ >rcyrcxBHe saicjiiOHeHHfl oxHOCHxejibHO hobhshw, H3o6pexaTejibCKoro ypoBHJi h npoMbiuiJicHHOfl npHMeHHMOCTH 
I [ HapymeHHe ejiHHCXBa H3o6peTeHH>i 



^ Ix [ VTBepJKaeHHe OTHOCHxejibHO hobhshu, H3o6peTaTe;ibCKoro ypOBHs h npoMbiujjieHHOft npHMeHHMOCTH;ccbinKH h 
nojiCHCHH^ B o6ocHOBaHHe yreep^KiieHHfl (CxaxbJi 35(2)) 



VI 
VII 
VIII 



I j pnpeiiejieHHbie UHTHpyeMbie iiOKyMcnxbi 

I [ HeKoxopbie iie(t)eKXbi MoiyiyHapoiiHofi sa^BKH 

I ^ CKOTopbie saMCHaHHA, KBcaiomHeoi MOKnyHapoziHofi 3a»BKH 



flaxa npejicxaBJicHHii xpe6oBaHHfl: 
28 jeKaSpji 2000 (28.12.2000) 



^axa noiiroxoBKH saKJuoHeHHJi: 
01 aBrycxa2001 (01.08.2001) 



HaHMCHOBaHHe h aapec OpraHa Me)icayHapoiiHofi npensapHTe/ibHofl 
3KcnepTH3bi: 

cl>ejiepajibHbiH hhcxhxvx npOMbiuiJieHHoR 

C06cXBeHHOCXH 

PoccHfl, 121858, MocKBa, BepOKKOBCKaa Ha6., 30-1 
cDaKc: 243-3337, xcjicxavin: 1 14818 nOM^A 



ynOJIHOMOMCHHOe JIHUO: 

r. FopioHOBa 
Tcjie(})OH Xs: (095)240-2591 



cDopMa PCT/I PEA/409 (o6mHH jihct) (icojib 1998) 



3AKJIIOHEHHMWE3iytyHAPOOTOH 
nPE^tBAPHTEJItHOH 3KCnEPTH3bI 



M^j^iapoiiHafl 3a»BKa 
PCT/RU 00/00144 



I. OcHOBa saKjiioHeHHsi 



I. Sjicmchtw MOKflyHapoiiHofi 3a;iBKH:* 

Iy I Me?KjyHapoflHaH 3ai)BKa d tom BHiie, b KoropoM OHa 6wjia noAaHa 
I I onHcaHHc: 



CTpaHHUbl 
CTpaHHIlbl 
CTpaHHUbl 

I I (})opMyjia H3o6peTeHHfl: 

CTpaHHUbl 
CTpaHHUbl 
CTpaHHUbl 
CTpaHHUbl 



nepBOHananbHO noiiaHHbie 
noAaHHbie bmcctc c TpeGoBaHHCM 
noiiaHHbie c nncbMOM ot 



nepBOHanajibHo noiiaHHbie 

noiiaHHbie (BMCcre c oGtHCHeuHJiMH) no CraTbe 19 
noiiaHHbie BMccre c Tpe6oBaHHeM 
noiiaHHbie c hhcbmom ot 



I [ nepTOKH: 



CTpaHHUbl 
CTpaHHUbl 
CTpaHHUbl 

CTpaHHUbl 
CTpaHHUbl 
CTpaHHUbl 



nepBOHaManbHo noiiauHue, 
noiiaHHbie BMecre c Tpe6oBaHHeM, 
noiiaHHbie c nHCbMOM or 



!-nepe'-iH^ TJOCjiciioBaTejibHOCTeM: 

nepBOHaMaribHo noiiaHHbie, 

noiiaHHbie bmcctc c TpeSoBaHHCM, 

noiiauHbie c nHCbMOM ot 



2. Bee OTMeHCHHbie Bbime 3JieMeHTbi 6biJiH noiianbi b HacrofliUHfl Opran HanananbHO hjih npciicraBJieHbi Ha Ji3biKe, 
Ha KOTOpOM 6biJia noiiana MeHcaynapoiiHaji saaeKa, cchh hhoc He yKasano a iiaHHOM nyHicre. 

3tm 3;ieMeHTbi 6bi;iM noiianbi b nacTOHiUHft Oprau hjih npeiicraBJieHbi na cjieiiyiomeM fl3b]Ke 
KOTOpbiH jiBJiflercii: 

I | fl3biKOM nepcBOiia, npeiicTaBJicHHoro iuiH uejiefi MOKiiyHapoiiHoro noHCKa (FlpaBH/io 23.1 (b)). 
I | fl3biKOM nySnuKauHH MCJiciiyHapOiiHofl sasBKH (ripaBHJio 48.3 (b)). 

I | H3biKOM nepeBOiia, npeiicraBncHHoro juin ue;iefi MOKaynapoiiHOft npeiisapHrejibHofi 3KcnepTH3bi 
(npaBHjio 55.2 r/hjih 55.3). 

3. OTHocHTCJibHO jiio5oH nocjieiioBaTeJibHOCTH HyKJieoTHilOB h/hjih aMMHOKHCJiOT, coiiep>Kamefic>i b MCHcayHapoii- 
Hoii 3aflBKe, MCHCiiyHapoiiHaji npeiiBapHreJibHafl 3KcnepTH3a 6bi;ia npOBCiieHa na ochobc nepCMHa nocjiciiOBaTejibHocTeft: 

I I coiiepjKamerocfl b MCSKiiyHapoiiHOfi sauBKc b nHCbMCHHOfi (jwpMe. 
I I noiiaHHoro bmcctc c MOKiiynapoiiHOfi sajiBKoft b MauiHHOHHTaeMoK (t)0pMe. 
I I npeiicTaB.FieHHoro no3>Ke b nacroauiHii OpraH b nncbMeHHofi (j)opMe. 
I I npeixcTaBJicHHoro no3>Ke b nacTOHuiHfi OpraH b MauiHHOHHTaeMoti (t)opMe. 

I I npciicTaBJieHO yTBep>KiieHHe o tom, hto no3Hce npeflcraBJieHHbifl nepeneHb nocneiioBaTejibHOCTefl b nncbMeHHoH 

(l)opMe He BbixoiiHT 3a npeiiejibi pacKpbiToro b MewaynapoiiHOfl 3a«BKe b tom BHiie, b KaKOM OHa Gbijia noiiana. 
I I npeiicTaBJieHO yreepnciieHHe o tom, hto HH(i)opMauH5i, sanHcanHaJi b MaiuHHOHHTacMOtt {J)opMe, HiieHTHHHa 
nepeHHK) nocjiciiOBaTejibHOCTefl b nHCbMCHHOti (}>opMe. 

I I MSMCHeHMfl npHBeJIH K HSTiHTHIO: 

CTpaHHU onHcaHHfl 
nyHKTOB (i)opMy;ibi 
cTpaHHUbi/(J)Hr. HepTCMcefi 



I I HacTOflmee 3aK;iioHeHHe cocTaBjieno 6e3 ynera (neKOTopbix ) HSMeneHHti, xaK KaK ohm BbixoiWT 3a paMKH nepBona- 
qajibHO noiiaHHbix MBTepHajioB sa^BKH, kbk yKasano naiionojiHHTejibHOM nHcre (flpaBHJio 70.2(c))** 

* 3aMeH^K>ufue nucnibi, Komopbie dbuiu npedcmaejienbi e flojiyuofouiee eedoMcmeo e omeem na ezo npednooiceHue e co- 
omeemcmeuu co Cmamheu 14, pact^enueaiomcH a doHHOM saiaiioHeHuu kok "nepeona^anbHO nodaHHbie" u ne npUKnadbi- 
eatomcfi k aaKntoneHUfo, nocKOJibxy ohu hb codepoKam ucnpaenenuu (Flpaemio 70.16 u 70.17) 

** JI1060U 3aMeHXfou4uu Jiucm, codepoKoufuu marcue uaMeHenuH, dojiotcen 6btmb paccMompeM 0 coomeemcmeuu c nynKtrtOM 
I u npuno.nceH k doHHOMy aatutfOHeHUK). 



OopMa PCT/I PEA/409 (pasaeji I) (hk>jil1998) 



3AKJnOHEHHE 3KCIIEPTH3bI 



MexcuyHapoAHafl saflBKa 
PCT/RU 00/00144 



V. VTBepTKZieHHe B COOTSeTCTSHH CO CT. 35(2) B OTHOUieHHH H0BH3HbI, M306peTaTeJIbCKOrO ypOBHfl H npOMbltUJieHHOH 

npHMeHHMOCTH; ccbiJiKH H noHCHeHHH, noiiKpenjifiioiiiHe TSKoe yTBepxcaeHHC 



I. yTBep5KfleHHe 

HoBH3Ha(N) riyHKTbi 1-12 JIA 

riyHKTbi HET 

MsoGpeTarejibCKHfi ypoBCHb (IS) IlyHKTbi 1-12 J^A 

nyHKTbi HET 

npOMblUIJICHHaH npHMeHHMOCTb (lA) IlyHKTbi 1-12 JXA 

nyHKTbi HET 



SaKjHOHCHHe noflroTOBjieno c yncTOM cjieiiyiomHx hctohhhkob HH(})opMauHH, yKaaaHHbix b othctc o 
noHCKe: 

Dl-GB 1295125 A 
D2- US 5216236 A 
D3- US 5134409 A 
D4- RU 2101724 CI 

XtoKyMCHT D4 pacKpbiBacT CHCTCMy noiiCBeTa, coiiepHcamyK) jxbsl aepKajia, CB5i3aHHbie c 
HcnojiHHTCJibHbiMH opraHaMH. D2 pacKpbiBaeT CHCTCMy noixcBCTa, co;iep5Kaiijyio hctohhhk HSJiyneHMH, 
ycTpoHCTBO HasefleKHH h BTOpbie sepKajia, CBHsannbie cooTBCTCTBeHHO c nepBbiM h BTopbiM 
HcnojiHHTCJibHbiMH opraHaMH, BbiHHTaTCJib. D3 pacKpbiBacT CHCTCMy no^cBCTa, coAcpHcamyio hctohhhk 
MSJiyneHH^i, nepsoe ycTpoficTBo HaBeiiemw, onTHMccKH conpflMceHHoe c o6i>eKT0M, BTopoe ycTpoHCTBO 
* HaaeiieHHii, sepnana, cBHsaHHbie c HcnojiHHTCJibHbiM opraHOM. D4 pacKpbiBacT cHCTCMy noiiCBeTa, 
coiiep>KamyK) hctohhhk HSJiyncHHa, ycTpoficTBO HaBczieHHH, orrrHMCCKH conpaaceHHoe c oG-bCKTOM, nepBoe h 

BTOpoe 3epKaJia, KHHCMaTHMCCKH CBflSaHHbie COOTBCTCTBeHHO C nepBblMH H BTOpblMH HCnOJIHHTCJIbHblMH 
opraHaMH, TpCTbHMH H HCTBCpTblMH HCnOJIHHTCJIbHblMH OpraHaMH, yCHJIHTCJlH H BblMHTaTCJIH. 

OflHaKo HH B OAHOM H3 yKasaHHbix ilokyMCHTOB He pacKpbiTbi npH3HaKH He3aBHCHMOrO nyHKTa 1, 
xapaKTepH3yiomHe HajiHMHC onTHHCCKH conpH>KeHHoro c hctomhhkom HSJiyneHHii BToporo ycTpoHCTBa 
HaBCiieHHfl, 6jiOKa KOMMyTauHii, onpeaejieHHbiM o6pa30M coeOTHCHHoro c nepsbiMH, BTopbiMH, TpcTbHMH h 

HCTBCpTblMH HCnOJIHHTCJIbHblMH OpraHaMH, yCTpofiCTBaMH HaBCiieHHfl, nCpBblM H BTOpbIM BblMHTaidUHMH 
yCHJlHTCJlflMH. flaHHbie OTJlHHHTCJIbHbie npH3HaKH 06eCneHHBaK)T nOBbllUCHHe TOHHOCTH H3MepeHHH 
yCJIOBHblX KOOpilHHaT uejiH. 

H3 H3JlO^eHH0rO BblUie CJieayCT, HTO n.n. 1-2 COOTBCTCTByiOT KpHTCpH^M H0BH3HbI H H306peTaTeJIbCKOrO 
ypOBHfl . 



cDopMa PCT/IPEA/409 (paszieji V) (Hiojib 1998) 



PATENT COOPERATION TRE^k" 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



G 



Applicant's or agent's file reference 


i?i-kr> riTDT-uro a /-Tirkxi SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPE A/4 1 6) 


International application No. 


International filing date {day/month/year) 


Priority date {day/month/year) 


PCT/RUOO/00144 


21 April 2000 (21.04.00) 


28 May 1999 (28.05.99) 


International Patent Classification (IPC) or national classification and IPC 




GO IS 3/789, 17/66 






Applicant 


ALIEV, Abdulla Sirazhutdinovich 





I . This intemational-preliminaiy-examination report has been prepared by this International Preliminary' Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — ' amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



1 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

28 December 2000 (28.12.00) 


Date of completion of this report 

01 August 2001 (01.08.2001) 


Name and mailing address of the IPEA/RU 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



lational application No. 

PCT/RUOO/00144 



I. Basis of the report 



1 . With regard to the elements of the international application:*^ 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



_ , filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages ____ 



, as originally filed 
, filed with the demand 



_ , filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language , which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

the description, pages 

I I the claims, Nos. 

□ 

the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as '*originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.26 
and 70,17), 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supp rting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 



1-12 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

The following information sources provided in the search 

report were used for drawing the present conclusions: 

Dl - GB 1295125 A 

D2 - US 5216236 A^^^^^"^ 

D3 - US 5134409 A^-^^' 

D4 - RU 2101724 CI 

The document D4 discloses an illumination system that 
comprises two mirrors connected to operating members. The 
document D2 discloses an illumination system that 
comprises a radiation source, a tracking device as well as 
secondary mirrors connected respectively to a first and a 
second operating members, and a reading device. The 
document D3 discloses an illumination system that 
comprises a radiation source, a first tracking device 
optically coupled to the object, a second tracking device, 
and mirrors connected to an executive organ. The document 
D4 discloses an illumination system that comprises a 
radiation source, a tracking device optically coupled to 
the object, a first and a second mirrors cinematically 
connected respectively to first and second operating . 
members and to third and fourth operating members, as well 
as amplifiers and reading devices. 

However, none of the above-mentioned document discloses 
any feature of the dependent claim 1 that would 



Fomi PCT/IPEA/409 (Box V) (January 1994) 



E^TTERNATIONAL PRll|PnNARY EXAMINATION REPORT 


characterise the use of a second tracking device optically 

coupled to the radiation source and of a switching unit 

connected in a predetermined manner to first, second, 

third and fourth operating members, to tracking devices 

and to a first and a second read amplifiers. These 

differentiating features increase precision when measuring 

the conditional co-ordinates of a target. 

According to the above, claims 1-2 meet the criteria of 

novelty and inventive step. 




;mational application No. 
:T/RU 00/00144 



Fomi PCT/IPEA/409 (Box V) (January 1994) 



(12) ME»y^yHAPO;^^© 3AHBKA, OnySJIHKOBAHHA^^OOTBETCTBIIH C 
AOrOBOPOM O nATEHTHOH KOOnEPAEPHH (PCX) 



(19) BCEMHPHAA OPrAHH3AUIlfl 
HHTEJIJIEKTyAJlbHOft COBCTBEHHOCTH 

MexuyHapoAHOe Siopo 



(43) Aara MeiuiyHapoAROH ny6jinKauHH: 
7 AeKa6pfl 2000 (07.12.2000) 




PCX 



(10) Horviep MexcAyuapoAHOU nyfijiHicauHH: 

wo 00/75679 Al 



(51) Me^yHapoAHafl KJiaccH4>HKauHfl H3o6peTeHHa ^: 
GOIS 3/789, 17/66 

(21) HoMep Me»CAyHapoAHOu saflBKH: PCT/RUOO/00144 

(22) Aara MexcayuapoAuoH noiiaHH: 

21 anpejiH 2000 (21.04.2000) 



(74) 06mHM npeAcraBHTeJib: AJIHEB AS^yJiJia Cupa- 
^KyTAHHOBHH; 367020 MaxaHKana, 1-h CaaoBUM 
nep.. A- 8. KB. 6 (RU) [ALIEV, AbduUa Sirazhut- 
dinovich, Makhachkala (RU)]. 

(81) VKa^aHHbie rocyAapcTBa (uaiiuoHanbHo): CA, CN, 
DE, ES, GB, IL. JP, KR. RU, US. 



(25) A3biK no^aHH: pyccKHH OnySjiuKOBaua 

C omHemoM o Mej/cdynapodHOM noucKc. 

(26) H3UK ny6jiHKauHii: pyccKHH 



(30) ^aHHbie o npHOpMrere: 

991 1 1294 28 Maji 1999 (28.05.1999) RU 

(71) 3aHBHTejiH h 

(72) HsoSpeTarejiu: AJIHEB AG^yJiJia CupaxcyriiHHOBHH 

[-/RU]; 367020 MaxaHKana, 1-h CaAostiH nep,, 8, 
KB. 6 (RU) [ALIEV, AbduUa Sirazhutdinovich, 
Makhachkala (RU)]. AMHPOB CaHfl A>KanapoBHH 
[-/RU]; 367025 MaxaHKana, yji. AcreMHposa, 3, kb. 
1 (RU) [AMIROV, Said Dzhaparovich, Makha- 
chkala (RU)], 



B omHOtuenuu deyxdyKeenubix Kodoe, Kodoe muKoe u dpy- 
znx cofcpatifeHUU cm. «noRCHeHitH k KodoM u coKpamenU' 
fiM», rrydjiUKycMbie e uaHane Kcoicdozo OHepednozo eunycKa 
EwjinemeHH PCX. 



^ (54) Title: SYSTEM FOR ILLUMINATING AN OBJECT 

^ (54) HaaBauHe H3o6peTeHHa: CHCTEMA flJUI nO;iCBETA OBtEKTA 

^ (57) Abstract: The present invention pertains to the field of opto-electronic systems for the automatic following of moving 
objects and essentially relates to a system for illimiinating objects. In order to search for a terrestrial target and to illuminate the 
^ same from outer space, the device of the present invention includes a switching unit as well as two tracking devices connected to 
§ a subtraction amplifier. The latter is connected to the inputs of corresponding executing organs which are cinematically 
^ connected to a fu^t and a second mirror. The first tracking device is optically connected to the object while the second tracking 
device is optically connected to a radiation source. 



[npoAOJtHceHHe Ha cjiea. crpaHHue] 
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(57) Pe^iepar: 

CwcreMa jxjin nojCBera oC-beicra oTHOcirrcfi k onrHKO-ajieicrpoHHbiM cHcreMaM aBTOMaxHHecKoro 
conpoBOMcaeHHfl ziBHMcymHxca oGbeicTOB. fljw o6ecneMHBaHH« noHCKa HaaeMHoii ucjih h ee noACBera H3 
KOCMOca ycxpoficTBO coiiepHCHT 6jiok KOMMyrauHH, iisa ycrpofiCTBa HaBCiteHHa, nojuanoMeHHbix k BHHHxaiomeMy 

lyCHJIHTCJlK), COCaHHCHHOMy CO BXOJiaMH COOTBeTCTByiOlUHX HCnOJIHHTCJIfcHWX OpPaHOB, KHHCMaTHqeCKH CBJOaHHLDC 

c nepBfaiM H BTopLiM scpKajiaMH. nepBoe ycrpoiicTBo HaBe^CHHji onrHHCCKH conpaaccHO c ofeeicroM, a BTopoe 
ycTpoiicTBo HaseaeHiM onTHHecKH conpaxcHO c hctohhhk m HajiyseHiui. 
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CHCTEMA ZIJI5I HOUCBETA OET,EKTA 

HsoopexeHPie othochtch k HaBHrauHOHHofl rexHWKe, a HMeHHO, k ohthko- 

3JieKTpOHHbIM CHCXeMaM aBTOMaTHMeCKOrO COnpOBO>KHeHMH iIBH>KyiIIHXCH oGteKTOB. 

HsBecTHbi CHcxeMbi aBTOMaxHHecKoro HaBeneHHH h conpoBOyKj^eHHK nBnyKy- 
IIIHXC5I uejieft, ocHOBaHHBie na HacxoxHOM, 4)a30BOM, aMnjiHxyOTOM, Ha 
BpeMHHMnvjiBCHOM H Ha aMnjiHXViiHO-c^asoBOM npHHUHnax, Koxopbie Moryx 6bixe> 
HcnoJit>30BaHbi jJLJisi noncBexKH ooteKxoa [1] 

HsBecxHBie KOopziHHaxopti 4)opMHpyK)x cHrHajiKi, nponopuHonajisHLie cocxas- 
jiHioiUHM yrjia paccorjiacoBanHH b nByx BsaHMHO-nepneHUHKyjx^pHtix nnocKOCXHX 
ynpaB.ieHHH. 3xh CHXHajiBi nocxynatox Ha cjien5iiiiMM npHBOZi cncxeMbi 
aBxoMaxi-iHecKoro conpoBo>KneHH5i uejiPi, ocymecxBJiMioinHH nepeNiemeHMe 
onxHHecKOH cHCxeMbi Koop:iHHaxopa xaK, hxo b .aioooH momchx BpcMeHH onxHHecKa^i 
ocB Hanpasjieaa na ue.ib. 

K npHHHHa\L npen^xcxBviomHM iiocxii>KeHHK) HH>Ke vKasaHHoro xexHHHecKoro 
pe3yjibxaxa npH HcnojiB30BaHPiH H3BecxHoro ycxpoficxBa, oxhochxc;! xo, hxo 
MOziyn5mH5i JiyMHCxoro noxoKa ocymecxBJiHexcH MexanHHecKHM nyxeM c noMombio 
MOiiyjiHpyiomero ziHCKa, pacnojiOKeHHoro b (|)OKajTBHOH nnocKocxH oo-beKXHBa m 
npHBOiiHMoro BO BpaiiieHHe nocxo^iHHOH CKopocxbK> 3jieKXpo^BHraxejieM 

H3BecxHo xaKyKC ziByx KapnaHHoe ycxpoficxBO niisi noziBecKH c oxkjtohhhduihm 
3epKajioM HJTH npeiiH3MOHHOH onxHHecKOH CHCxeMbi cy/KeHHH, Koxopoe paspaooxaHO 
4)HpMOH TRW H npenHasaaMeHo xx^ Hcnojib30BaHH5i b cocxaBe onxHHCCKOH cHcxeMbi 
cjie^eHH^ [2]. 

B cocxaB axoro ycxpoficxBa bxohhx KapnanHbiM uiapHHp na fhdkoh nonBecKe, 
nexBipe 3,neKxpoziHHaMHHecKHx npHBOZia, opHeaxHpyiomHH xViexaHHSM, ycxpoHcxBO 
coFJiacoBaHHH ypoBHefi cHrnajia h-xh conpH>KeHH5i c eMKOCXHbiM ziaxHHKOM CMemeHH5i h 

3JieKXpOHHbIH 6j10K. EmKOCXKBIH naXHHK Cny>KHX Jin9i 4)0pMHpOBaHHH CHXHaJIOB 

yrnoBoro paccorjiacoBaHun no zisyM ochm. Do oochm cxoponaM Hapy>KHoro KOJibua 
KapiiaHHoro nonBeca pacnojiararaxcn nBa iicnoJiHHxejibHbix MexaHH3Ma CHCxcMbi 
appexHpoBaHHH. 

C HaJlHHHeM nOJIBH>KHbIX 3JieKXpOMexaHHHeCKHX y3J10B CBH3aHbI HesbicoKa^ 

Hazie/KHOcxb H Majloe 6bicxpozieHcxBHe yxasaHHbix KOopziHHaTopoB. KpoMe xoro, 

KOHCXpyKUHH 3XHX KOOpZIHHaXOpOB HC n03B0jX^K)X HanpaBHXb BUOJlb HX OnXMHCCKHX 

oceH oxpa>KeHHbix ox 3epKajia jiyMefl, a xaK:Hce H3BecxHbie KOopziHHaxopbi uejiH 
ocymecxB.aHiox cjie>KeHHe xojibKo 3a uejibiMH, nonajiaK>uiHMM b npHMoe nojie speHn^i, 
npw «noxepe» ucjih Koop/iHHaxop He 4)yHKUPioHHpyex, x. e. b hcm He npe;iycMOxpeH 
pe>KHM noHCKa uejiH 

HaMOOJiee ojihskhm ycxpoficxBOM xoro >Ke HasHaneHMH no coBOKynHOcxii 
npH3HaKOB K 3aHBJi^eMOMy H3o6pexeHHio HBjXHexcH ycxpoHCXBO jxJiH onpenejieHHii 
HByxMepHbix KOOpiiHHax ooT^eKxa (KoopuHHaxop uejin) [3] llpoxoxHn conep>KHX 
nepBbifi H BxopoH .iHHefiHaxbie onxnKo-3neKxpoHHbie npeo6pa30BaxejiH (030) c 

XpaHC4)OpMMpyH3LlIHMH HSOOpa'^'eHHe OnXIIKOW, BXOZlbr KOXOpblX nOAKJlIOHeHbl K 
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Bbixony cHHxporeHepaTopa, a bsixohbi k BXOjiaM cooTBeTCTByK)mHx ojtokob 
BbiziejieHHH cHPHaJia ueiiH (noporoBbix ajicMeHTOB). 

ripH 3TOM JiHHeHHaxbie 03n-bi ycTaaoBJieHbi BsaHMHO nepneHj^HKyjinpHO, xaK, 
HToobi ocH BpanieHHH oS-bCKTOB npoxonHJiPi Hepe3 onTHnecKHe ueHxpbi 

lIHnHHUpHHeCKHX JIHH3 OBI H 0B2. 

no BsaHMHOMy 3ana3zibiBaHHK) (paccorjiacoaaHHio) crpoo HMnyjibca h CHrnaJia 
uejiH OyCl H OyC2 BbipaoaxbiBaioT ynpaBJi5iioLUHe CHraajib, snaKH h BCJiHHHHbi 
KOTopbix nponopuHOHajibHbi yrjioBbiM KOopjiHHaTaM ucjih b jiByx BsaHMHO- 
nepncHUMKyjiJipHbix niiocKocT^x ynpaBJieHHH. 

OziHaKO, H3BeCTHbIH onTHKO-3JieKTpOHHbIH KOOpZXHHaTOp HC nOSBOJIHCT 

HaaoOTTb Jiyn Ha oG-bCKX h ocymecxBHTb noHCK qeJiH b cjiynae Bbixozia ero h3 noJiK 
3peHPi5i KoopuHHaxopa. 

3a;iaHa 3aHBJi5ieMoro H3o6pexeHHM saKJiiOHaexcii b pacuiHpeHHH 
4)yHKiiHOHaJTbHbix B03M0^H0cxeM KOopuHHaxopa nyxeM ooecneneHHii noHCKa 
HaseMHOH uejiH a ero noncBexa h3 KOCMOca. 

TexHHHecKHH pesyjibxax npH ocyuiecxBJTeHHH H3o6pexeHH^ 3aKJiiOHaexcH b 
XOM, Hxo noBbimaexcH xoHHOcxb H3MepeHMH yrjioBbix Koop;iHHax uejiH, x. k. Jiyn 
HaBOUHXCH Ha ueHxp n3o6payKeHHM ucjih. 

yKa3aHHbiH xexHHHecKHH pe3yj[bxax npH 3tom saKJiioHaexc^ b xom, hxo b 
ycxpoHCXBO, coziep:>Kauxee nepBoe ycxpoHcxBO HaseneHMH Ha oo'bCKX, BBezieHO 
nonojiHHxejibHO Bxopoe ycxpoHcxBo HaBezieHH^i, onxHHecKH conp5i^eHHoe c 
HCXOHHHKOM H3JTyMeHHH, nepBbiH H BXOpOH BbiHHxaioiUHe ycHJiHxejiH, nepBbie H 
Bxopbie HcnoiiHKxejibHbie opranbi h 3epKajio. Flpn 3xom nepsbie Buxozibi nepBoro h 
Bxoporo ycxpoHCXB HaBcjiennH noz^KJiioHeHbi k cooxBexcxByiomHM Bxo^aM nepBoro 
BbiHHxaiomero ycHJiHxejiH, a Bxopbie Bbixojibi - k cooxBexcxByKDiiiHM Exo/iaM Bxoporo 
BbiHHxaiomero ycHJiHxejiH. Bbixo/ibi nepBoro h axoporo BbiHHxaiomHx ycHJiHxejieft 
nonKJiiOMeHbi K BxcnaM cooxBexcxByioiiiHX HcnojiHHxejibHbix opranoB, 

KHHeMaXHHeCKH CBK3aHHbIX C 3epKaJIOM. 

nepBoe H xpexbe ycxpoHcxBa HaBeneHHH HMeiox oziHHaKOBbie cxpyKxypnbie 
cxeMbi H BKJiioHaiox 3iieKxpHHecKH cBH3aHHbie ;ipyr c zipyroM Koopzinnaxop uejiH 
(KU,), 4)opMHpoBaxejib cHrnajioB noncKa (OCn), nepsbm h Bxopofi naxMHKH yrjioBoro 
noJio-^eHHH (ZlVrii, JXVUj ) h KOMMyxaxopbi, a xaK^^e xpexbH h nexBepxbie 
HcnojiHPixejibHbie opraHbi (HO3, HO4), KHHeMaxHHecKH cBKsaHHbie c KoopziHHaxopoM 
uejiH H izaxHHKaMH yrjiOBoro nojio^eHHH. 

Ha 4)Hr. 1 npezxcxaBJiena 6,xoK-cxeMa CHCXCMbi z^jih noziCBexa, fjxq: 



1 


- oG'bCKx; 


2 


- HCXOHHHK H3JiyHeHHH; 


3,4 


- (1,2 cooxBexcxBeHHo) ycxpoHcxBO HaBe/ieHHH; 


5,6 


- (1,2 COOXBeXCXBCHHO) BblMHXaiOIUHH ycHJiHxejib; 


7,8 


- (1,2 cooxBexcxBeHHo) HcnoJiHHxejXbHbie opraHbi; 


9 


- nepBoe 3epKajio; 


n 


HopMajib K noBcpxHOCXH 3epKax[a 9 b nanajie CHCxeMbi KOopziPinax OXYZ; 


9' 


- Bxopoe 3epKajio; 


10 


- OJIOK KOMMyxaiiHH; 


11, 12 


- (3,4 cooxBexcxBeHHo) HcnojiHHxejibHbie oprawbi; 
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13 - rpexbe ycxpoHCTBO HaeezieHH^ (yH3); 

1 4 - cxeMa noii>KHra Jiaaepa; 

Ha 4)Hr.2 npencTasjieHa 4)yHKUHOHajibHa5j cxexia o.noKa KOMMyxauHH BKIO r;ie: 
.15,16 - (1,2 cooTBercTBeHHo) KOMMyxaTopbi; 

17 - nepsbiH pajiHonpHeMHHK c aHTCHHOH A; 

1 8 - TpexKOHxaKTHbiH HexbipexnosHUHOHHBiH panHoynpaBJTHeMbiH nepeKJiionaxejib; 

19 - HCXOHHHK enHHHHHoro Hanp5I>KeHH5I +Vi; 

20 - nepBbiH 3JieMeHX «Hi»; 

21 - nepBbiH HHsepxop; 

22 - paHHonepenaxHHK; 

VbxI: Vbx2 - nepBbiH H BXOpOH BblXO/Ibi; 

V3, V4, V5, - xpexHH - uiecxoH Bxonbi; 

HOi, HO2, HO4, -^V] - nepBbiH - nnxbifi Bbixozibi ojiOKa KOMNiyxauHH 

COOXBeXCXBCHHO. 

Ma (piir.S npezicxasjieHa ojiOK-cxeMa nepBoro (xpexbero) ycxpoHCXBa 
HaBezieHH^i (3,13) riie: 
23' - nepBbiH (xpexHH) KOopnHHaxop ue-iH KIJi; 

24 - nepBbiH (xpexHH)cBexoBoFi MapKep (yroJiKOBbiH oxpai^axejib) CMi' (CM/^'); 
25, 26 - (5, 6 cooxBexcxBeHHo) ncnoJiHHxejibHbie opranbi (HO^', HOe', HO<"\ 

27, 28 - (1,2 cooxBexcxBeHHo) z^axHHKH yrnoBoro nojio^eHHH; 

29, 30 - (3, 4 cooxsexcxBeHHo) KOMMyxaxopbi (K3', K4', Ks"^ Ka^'*); 

3 1 - nepsbiH (xpexHH) 4>opMHpoBaxenb cHrHaJioB noHCKa. 

Ha 4)Hr.4 npe^cxaBJieHa ojtok - cxexia sxoporo ycxpoHCXBa HaBezieHH;i yH2 4, 

r^e: 

32 - BXopoH Koop;iHHaxop uejipi KLb; 

33 - BxopoH cBexoBOH MapKep CM2 (BxopoH yrojiKOBbiH oxpa>Kaxejib VO^); 
34, 35 - (7, 8 cooxBexcxseHHo) HcnonHPixejibHbie opraHbi (HO7, HOg); 

36, 37 - (3, 4 cooxBexcxBCHHo) ziaxHPiKH ymoBoro nojiO/KeHH^i (^yn3, JjyYl^)\ 
38, 39, 40, 41, 42, 43, 44 - (5, 6, 7, 8, 9,10, 11 cooxBexcxBCHHo) KOMNiyxaxopbi; 

45 - BxopoH (|)opMHpoBaxejib CHPHajiOB noHCKa (OCn2); 

46 - KOMMyxaiiHOHHbiH BXOA Bxoporo ycxpoHCXBa HaBezieHH^ (yH2). 

Ha 4)Hr.5 nposezieHa cxeMa non>KHra HMnyjibCHoro jiasepa 14, rue: 

47 - BXopoH pa;iHonpHeMHHK; 

48 - nHcxaHiiHOHHbiH panHoynpaBJi5ieMbiH BKJiiOHaxejib; 

49 - BxopoH HCXOHHHK enHHHHHoro HanpH^eHHH -rV^; 

50 - Bbixon cxcMbrnonyKHra; 

5 1 - BxopoH ajieMCHx «H2»; 

52 - BxopoH HHsepxop (HE2); 

53 - xpexHH 3JieMeHX «H3». 

Ha 4)Hr.6 npezicxaBJiena KOHcxpyKUHH Bxoporo njieHOHHoro 3epKajia 9\ tjxq: 

54 - ycxaHOBOHHoe KOJibuo c orpaHHHHxejiHMH; 

55 - BHVxpeHH^iH nnesMOKaMepa, cocxo^imaH h3 2-x cckuhh; 

56 - BHeujH5i5i njieBMOKaNiepa; 

57 - pa;iHajibHbie xpyoKH (uiJiaHrH); 
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58 - nepBoe ajiacTHMHoe sepKajibHoe noJioxHo; 

59 - ziH3XteKTpHMecKa^ nJieHKa; 

60 - MeTajiJiHHecKHH cjtoh; 

61 - HCTOHHPiK CyKaToro rasa (HCF); 

62 - BTopoe ajiacTHHHoe 3epKajibHoe no^moTHo; 

63 - HCTOHHHK saKVYMa (Hacoc); 

64 - HCTOHHHK 

65 - Konma, HSOJiHpoBaHHBie iipyr ox npyra; 

66 - HCTOHHHKH pervjiHpyeMoro Hanp5i>KeHH^; 

67 - ro4)pHpoBaHHaii 3JiacTHHHaH nojiocKa; 

68 - xpexBH nJieBMOKaNiepa; 

69 - ujJiaHr (rasonpoBOii); 

70 - npy>KHHa b BHZie xoMyxa; 

71 - BCHXPIJIH. 

Ha (J)Hr. 7 npHBe;ieHbi coBMemeHHbie KPiHeMaxHHecKHe li onxHHecKaH cxeMbi 
CHCxeMBi, rue HaBezzeHHev^KfeTopSHHaxopa uejiH (KLI,i) 23 ' nepsoro ycxpoHCXBa 
HaBe/ieHHH VHi 3 Ha oo-bCKx 1 ocymecxBJiKexcH c noMombio nepeoro 72 h Bxoporo 73 
KpoHUixeHHOB HcnojiHHxejibHbix opraHOB PIO5 H H06 (cepBOHBHraxejieft 25', 26^), 
yrjioBbie nonO/KeHHH Koxoptix onpe;ieJi5iKDXcH c noMOujbio ziaxHHKOB yrjioBoro 
nojiOyKCHHH {JX^X\\ H JX^Tlz ) (ccxbCHHOB H.XH noxcHUHOMexpoB) 27* H 28V HaBejieHHe 
BXoporo KOopuHHaxopa ucjih 23'^ BXoporo ycxpoHcxBa Haeei^eHH^i Ha hcxohhhk 
HSJiyneHMH (CoJiHue) ocymecxBJi^excK c noMOXUbK) xpexbero 74 h HexBepxoro 75 

KpOHUJXeHHOB- MCXaHHHeCKH CB5I3aHHbIX COOXBeXCXBCHHO C BaJiaMH HCnOJlHHXCJIbHblX 

opraHOB MO? 34 \\ HOs 35 (cepBonBHraxejxeH) h yrjioBbie nojio^eHH5i Koxopbix 
onpezieji^excH xpexbHM J^yris 36 h nexBepxbiM JX^Vi^ 37 ZEaxHHKaMH yrjioaoro 
nojio^CHHH Bxoporo ycxpoficxBa HaBcueHH^i 4. 

Bxopoe 3epKajio 9^ ycxaHOBJicHO Ha KapziaHHOM noziBece, cocxo5imeM h3 
BHyxpeHHCH 76 h BHeuiHeH 77 paM. 

9* - Bxpoe 3epKajio, >KecxKo ycxanoBJieHO Ha KOJibue 54, nenouBPivKHO 
CB5i3aHHofi c BHemneH paMOw Kapjiannoro noiiBeca 77, nojxo:^eHHe Koxoporo 
oxHocHxenbHO BHyxpeHHefi paMbi 76 HSMCH^excH c noMomtio xpexbHX 
HcnojiHHxejTbHbix opraHOB HO3 (cepBOziBHraxejX^) 11. llojio^eHHe BnyxpeHHCM 

paMbI 76 OXHOCHXeJlbHO rHpOCXa5HJIH3HpOBaHHOH nJiax4)OpMbI HSMCHHexCH c 

noMoiubio HexBepxbix HcnojiHHxejibHbix opranoB PIO4 12. 

Ha 4)Hr. 8 npHsezieHbi pasjiHHHbie noJTO>KeHH5i 3epKajia (cpi-^cpe) oxHocHxejXbHO 
3eMJiH 78 npH ero BpamcHHH BOKpyr cboch och. 

Ha 4)Hr. 9 npHBe^^ena (^yHKiiHOHajibHan ojioK-cxeMa (|)opMHpoBaxejieH 
cHraajioB noHCKa (OCrii 31,OCn2 65), r;ie: 

79 - renepaxop jihhchho H3MeH5iK)merocH nanp^^KenH^ (FJIMH), Bbixozi 
Koxoporo no/iKJTHDHeH K ynpaBJiHKDUiHM BxojiaM nepBoro 80 h sxoporo 81 
aMnJiHxy^Hbix MojiyjiHxopoB (Mi, M2 ). Bbixozibi MOZiyjXHXopoB no/iKjXK>HeHbi k nepBbiM 
BxoziaM cooxBexcxBCHHO nepBoro 82 h sxoporo 83 cyMMaxopos (Ei, E2), Bxopbie bxohbi 
Koxopbix, B CBOH3 OHepezib, nojiKJiioHeHbi K BbixonaM cooxBCTCXBeHHO nepBoro 84 H 
Bxoporo 85 ycxpoHcxBa BbioopKH xpaHCHHH (YBXi, ¥8X2), a Bbixojibi k BxonaM 
COOXBeXCXBCHHO HcpBoro 86 H Bxoporo 87 aHajioro-UH4)poBbix npeoGpasoBaxejiew 
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(AUJl!, AIJJT2); 88 - KBanpaxypHbiH rcHeparop (G); 89 - norHHecKWH ojiok (JIB), 

BXOHBI KOTOporO HBjIHHDTCJI COOTBeXCTBeHHO nepBBIM 90, BTOpbIM 91 H CHHXpOBXOHOM 

92 4)opMHpoBaTeji5{ curHajioB noHCKa OCO] 31, OHC: 45; 93 h 94 - cooTBeTCTBeHHO 

nepBSiH H BTopoH ero bbixohbi. 

Ha 4)Hr. 10 npHBcneHa 4)yHKUHOHajTbHa^ cxeMa JiorHnecKoro GnoKa 89, rue: 
90, 91, 92 - nepBBiH, BTopoS h CHHxpoBxoziBi; 95 h 96 - xpeTHH h HexBepTbiH 

HHBepTOpbl (HE3, HE4), BblXOilbl KOTOpblX nOUKJTKDHeHbl K CHHXpOHHbIM BXOJiaM 

vcTaHOBKH eziHHHUbi cooTBCTCTBeHHO nepBOfo 97 H BToporo 98 TpnrrepoB, Bbixojibi 
KOTopbix nonKJTiOHeHbi K /I,-Bxo;iaM cooTBCTCTBeHHo TpeTbcro 99 H HCTBepToro 100 
TDHrrepoB, Bbixo;ibi KOTopbix b cbok) OHepenb noziKJiiOHeHbi k BxonaM HexBepToro 
3JieMeHTa H 101; C - Bxojcibi nepBbix ;iByx xpHrrepoB TTi, TT2nioziKjiK)HeHbi k Bbixoziy 
HexBepToro 102 HHBepxopa. Bbixon HexBepxoro 3JieMeHxa H 101 HBiinexcH bbixo^om 
103 jiorHHecKoro ojiOKa 89. 

CHCxeMa jinsi no;icBexa oo-beKxa paooxaex cjieziyiouiMM o6pa30M. 

]X^s{ ocBeiiieHH5i roponoB, pacnoJio^KeHHbix b oojiacxw cpenHHx iiipipox h 
3KBaxopa, CHCxcMy xhh noziCBexKM HeooxonMiMo ycxaaoBHXb na 
rHpocxaoHJiPiSHpoBaHHOH n.iaxc|)opMe, pacnoJio>KeHHOH Ha cxauHonapHOH opoHxe c 
BbicoxoH oKOJio 36000 KM. K HHCTiy npcHMymecxB cjienyex oxHecxH HenonBHHCHOCXb 
cnyxHHKa c chcxcmoh HaBezieHHH sepKajia oxHOCHxejibHO HaacMHoro 06'beKxa. 

BcjiezicxBHe oojibiuoh Bbicoxbi cxamioHapHOH opoHXbi, ojmoih CHCxeMOH 
BosMOyKHO noncBexHXb no Bbioopy oojibiiioe KOJiHHecxBO HaaeMHbix oG-beKXCB. 

Co cnyxHHKa Ha cxauHOHapHoa aKBaxopHanbHOM opoHxe BHuna o5nacxb 
SeMHH, npocxHparoiiiaHCH Ha ± 60° c sanazia Ha bocxok h na ± 70"^ c ceBepa na kdf. 

3KcnpeccHaH noncBexKa oG-beKXOB b cjiynae cxhxhhhbix GejicxBHH h asapHH 
ooecneMHBaexcH xpeMH cHcxeMaMH, paanecenHbiMH na 120^ bjiojib 3KBaxopa, 

OXBaXblBaKDUIHMH nOJIHOCXbK) SeMHyK) nOBepXHOCXb, 3a HCKJlIOHeHHeM noji^pHbix 

oSjiacxeH. 

Ha cxauHOHapHOH op5Hxe cnyxHPiK noHXH Bce BpeM^ ocBemen CojiHueM, 
XlnHxejibHocxb npeobiBaHH^ ero b xchh Bcmjih cocxaBJinex JiHUib 1 % nepHOAa 

BpameHHH 3eMJIH, HXO npHBOZlPIX K BBICOKOW 34)(|)eKXHBHOCXH CHCXeMbl. 

3epKajio noBopaHHBaexcH npH cJie^^eHHH Ha 45° 3a 6 nacoB, x. e. spamaexcH c 
yrjioBoii cKopocxbio (cp' = 7,5 V mhh (ymoBbix MHHyx sa MHHyxy). 

Bc5i CHCxeMa mohccx obixb ooecneneHa nHxaHHCM cojinenHbiMH oaxapeaMH, 
Koxopbie nocxo5iHHO HanpaBJi^iioxcH Ha CojiHue BxopbiM ycxpoHCXBOM HaBe;ieHHM YH? 
4. 

XI,axHHKM HaseAeHHM Ha CojiHue oobiHHO cocxohx h3 JXByx nyBCXBHxejibHbix 

3neMeHXOB, 3JieKXpHHeCKH COeUHHeHHblX B MOCXOByK) CXeMy. O^IHOBpeMeHHO B 
CHCXeMy COJIHeHHOH OpHeHXailHH 06bIHH0 BXO/IHX r[aXMHK c KpyroBbiM nOJlCM 3peHH5I, 

Bbipa6axbiBaiomHH HH4)opMauHio o HanpasjieHMH na CoJiHue c He6ojibuiOH xoHHOCXbio, 
/locxaxoHHOH RRSi opHeHxauHH Ha Hero nojiM speHHH 5ojiee xohhbix j^axHHKOB 
ycxpoHCXsa naBezienHH 4. 

CHCxeMa jxsiR noncBexa oo-beKxa ycxaHaBJiHsaexcH aa rHpocxaoHJiH3HpoBaHHOH 
njiax4)opMe KocMHHecKoro annapaxa (KA). Bce 3azia4H ynpaBJieHHH nojiexoM KA 
pemaioxcH cHcxeMOH ynpaBucHH^. B hhcjio 3xhx sajian bxoa^x KaK opHenxauHH h 
cxa5HJiH3auH^ nojio>KeHH^ KA npH ero nepeMeujeHHH b KOCMnnecKOM npocxpancxBe, 
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TaK H HasezieHHe ycrpoHCTB HaeeneHH^ VHi h no KOManziaM c Scmjih na Te hjlh 

HHbie OO'beKTbl. 

CHPHajiBi, xapaKTepHSVKnuHe 4>M3HHecKHe napaMexpBi nojiexa, nojivHaiOTCH ot 

CHCXeMLI HaTHHKOB. 

J^JIH OpHeHTaUHH HCnOJIb3yK)TCH ZiaTHHKH HanpaBJICHHH. CTa6MJIH3aUH5I KA 

ocyuiecTBJi^ieTCH TaK>Ke no cFiraajiaM iiaTHHKa HanpasJieHH^ h no cnrHajiaM 
THpocKonHHecKHx ziaTHHKOB, 4)HKCHpyioiiiHX nojTOKeHHe ocefi B npocTpaHCTse. 

OnopHbie napaMerpbi nojiexa KA saKJianBiBajoTCK b naMHTb oopTOBoro 3BM, 

BB0ZIHTC5I Ha OOpX KA nO KOManZIHOH paZIHOJlHHHH OT HaaeMHblX CXaHUHH HJIH 
CHHMaiOXCH C /laXHIiKOB THpOCXaOHJlHSHpOBaHHOH njXaT4)OpMBI. 

CpasHeHHe 4)aKXHHecKHX napaiviexpoB nonexa c onopHbiMH, BbizieiieHHe 
cHFHajia ouiHOKH H BbipaooxKa Ha ero ocHOBaHHH ynpaBJi5rK)mHx cHrHanoB 
ocyiuecxBjiHexcH oopxosbiM 3BM. 

BpauxeHHe exoporo sepKajia 9' BOKpyr zisyx BsaHMHO-nepncHziHKyirHpHbix oceti 
OX H OY ocyinecxBJi^excH c noMombK) HcnojXHHxenbHbix opraHOB h HO4 12. 

HsMeHeHHe opneHxauHH ycxaHOBOHHoro KOJibua 54 npHBOHHX k POMeHeHHK) 
opHenxauHH Bxoporo sepKaiia. Ha BHemneH paMe Kap/iaHHoro nonBeca, BbinojXHeHHoro 
B BHjie KOJibua 77 HenoiiBH>KHO 3aKpenjiHexcH ycxaHOBOHHoe KOJibuo c 
orpaHHHHxeji^MH 54 h BHyxpeHH5i;i nJiCBMOKaMcpa 55. 3xa xaMepa nepes paOTKajibHbie 
xpyoKH (uijiaHrn) 57 nueBMaxHMecKH coeiiHHeHa c KOHueHxpHHHon BHemHCM 
njieBMOKaMepOH 56 w oopasyfox enHHyio repMexHHHVK) nojiocxb, Koxopan 
nonKjxioHaexcH k HcxoHHPiKy oKaxoro rasa (HCF) 61. FIppi xpaHcnopxHpoBKe KaMepa 
nycxa^i h ee mo:^ho CKJianbiBaxb. Hpn noziaMe rasa KaMepa npHMex (|)opMy KOJieca. 
BHeiuHee kojibuo 56 MO/Kex hmcxb pazinyc iiec^XKH KHJiONiexpoB. 3epKajibHoe noJioxHO 
58 panee na seMJie KpennxcH k njiesMOKaMepaM 55, 56. Hpn nojiane b KaMepy rasa hs 
HCxoHHHKa Pier 61 BHemHee kojibuo 56 x^inex sa coook) nepBoe sepKanbHoe nojioxHo 
58. Korzia njieBMOKaMcpbi npwMyx oKOHHaxejibHyK) 4)opMy KOJieca sepKajibHoe 
nojioxHO 58 noji:^HO npHHHXb 4>opMy n.xocKOCXH. 

^jiH npoHHOCXH nojioxHO MOvKex HMCXb KanpoHOByio ocHOBy, Ha Koxopyio 
HanocHX HH3JTeKxpHHecKyio nueHKy (nanpHMep, 4)xoponjiacx), Csepxy 
AH3neKxppiMecKyK) n-xcHKy noKpbiBaK>x MexajiJiPiMecKHM 0Tpa:>KaK)mHM noKpbmieM 60* 
(nanpHMcp, anioMHHHeM). 

CKJiaOTBie paziHKajibHbie iiiJiaHrn 57 npH no/iaMe rasa npHMyx 4)opMy xpy6oK. 
Ohh npHnaiox njiesMaxMHecKOMy KOjxecy (cm. 4)Hr.6) onpe/iejieHHyK) ^^ecxKocxb. 
TaKHM o6pa30M cosiiaexcH Bxopoe sepKajio 9'. C noMom^io xpexbux 11 h HexBepxbix 
12 HcnojiHHxejibHbix opranoB Bxopoe sepKajio 9* Bpamatox BOKpyr occh OX h OY h 
OHO HanpaBJiHex nocjie oxpa^cHH^i cojinenHbie jivhh na HascMHbiH ooi^eKX. 

3a CHex xoro, hxo coJinenHbiH zihck hmccx yroji spcHH^ \(/, oxpa>KeHHbie ox 
sepKana 9^ JiynH pacxoxiHxcH h ocBemaiox na seMJie njiomaj^b Gojibuiyio, hcm njioma/ib 
sepKaJia. 

BxopoMy sepKajiy 9* mo'^ho npHnaxb c4)epHHecKyK) (Bornyxyio) 4)opMy. 3xo 
nosBOJinex KOHueHxpHpoBaxb cojiHCHKbie jxyHH na neooJibmoH nJiomanH h yBejiHHHXb 
ocBemeHHOCXb. C4)OKycHpoBaHHbie cojiHennbie jiynH Moryx obixb HcnojibsoBaHbi b 
oGopoHHbix uejiHX zi-XH nozi^Hra HaseMHbix oG-bckxcb npoxHBHHKa. B MHpnbix uejinx c 
noMoinbio cojiHeHHbix oaxapen JiynHCxa^i aneprn^ mokcx 5bixb npeoGpasoBana b 
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3JieKTpHHeCKyK). ripH HCOSxOilHMOCTH CCpOKVCHpOBaHHblH HYM UO CUHpaJIH PIJTH nO 

jiioooH npyroH saiiaHHofi xpaeKTopHH, KOTopan 3aBHCHT ox HanpH>KeHHH, 
rcHepHpyeMEix KBanparypHbiM renepaTopoM 45 ((|)Hr.6) mo^kct nozicBeTHTb 3eMHyK) 

nOBepXHOCTb KaK npOKCKTOpOM. 

JJji^ noJiyneHHii c4)epHHecKOH sepKajitHOH noBepxHocru (cm. 4)Hr.6) KpOMe 
nepBoro sepKajisHoro noJiOTHa 58 HcnoJibsyexcH Bxopoe sepKajibHoe nojioxHO 62. 3xh 
sepKaJibHbie nonoxHa 58, 62 Kpennxcn xoJibKO k nuesMOKaMepaM 55, 56. C 
pa;iHKajTbHbiMH xpyoKaMH ohh hc coemiHeHbi. BHyxpeHH^^i 55 h BHeiuHHH 56 
njicBMOKaMepbi coBMecxHO c sepKajibHbiMPi nonoxHaMH 58, 62 oopasyKDx 
repMexHHecKYK) nojiocxb. Koxopan nonKjiiOHaexcH k picxohhhkv BaKyyMa (saKyyMHOMV 
Hacocy) 63. Hcxohhhk saKyyMa co3iiaex b nonocxH Me^^ny sepKajiaMM iiaBJicHHe oojiee 

HH3KOe, HeM B OKpy>KaK)UieM KOCMHHeCKOM npOCXpaHCXBe. H3-3a H30bIXOHHOrO 

BHeuiHero ;iaBJieHM^ sepKajibHbie nojioxna npHx^rnBaioxcH npyr k :ipyry h 
noBepxHocxH nonoxen npHHHMaiox c(|)epHHecKyK) 4)opMy. CxpejiKa nporHoa h MOHcex 
5bixb paccHHxana 3apaHee h vHxeHO npH KpenJieHHH nojioxeH k BHyxpeHHCH 
njicBMOKaMepe 55. BnyxpeKHHe Kpan no.noxeH oxHOCHxejibHO njiocKocxpi npHo.xH^eHbi 
iipyr K npyry na paccxoHHHH 2h. IlpH HeooxonHMOcxH 3xo paccxoHHiie xaK:^'e MOyKHO 
HHcxaHUPiOHHO NieHHXb B npeziejiax 0 2h no KOManjie c seMJiH. 

JXn^ nojiyneHH^i c4)epHHecKOH sepKajibHofi noBepxHocxH h ziHCxanuHOHHoro 
H3MeHeHHH ero pajxHyca KpHBH3Hbi Morj'x obixb HcnonbsosaHbi 3JieKxpocxaxHHecKHe 

CHJlbl. 

fljXH 3xoro MexajiJTHMecKHe noKpbiXHH 3epKajibHbix nojioxeH noziKjiiOHaHDxcH k 
HCXOHHHKV 3JXC (hjih HaopM^eHiiH) 65. MeH5i5t Hanp5i>KeHHe MOyKHO pery^xHpoBaxb 
cHJiy 3JTeKxpocxaxHHecKoro npHXH>KeHH^ nojioxeH. TaKHM oopasoM bosmo^ho 
OTCxaHUHOHHo ynpaBJi5ixb c^OKycHpoBKOH 3epKajia 9^ h KOHueHxpauHefi CBexoeoro 
noxoKa. 

ripH HeooxoflHMOCXH HJIH co3naHHH cc|)epHHecKoro 3epKajia bo3Mo:^cho 
oiiHOBpeMeHHoe npHMeaeHPie 3JieKxpocxaxpiHecKHX chu h H30bixoHHoro jxaBUQHUSL c 

BHeiUHeH CXOpOHbl nJieBMOCHCXCMbl. 

Bo3MO^HO npHMeHeHHe ooohx 3epKajibHbix noBepxHOcxefi, jijih nero 
HeoGxoiiHMO ero pasBepnyxb Ha 1 80°. 

Jinn xoro, hxoom njiocKoe sepKajio npeo5pa30Baxb b c4)epHHecKoe, 
Heo6xo/iHMo BHyxpeHHPOK) njiCBMOKaMepy 55 H3roxoBHXb H3 jinyx cckuhh, 
njieBMaxHHecKH cBH3aHHbix Apyr c /ipyroM h coeAHHeHHbix ro4)pHpoBaHHOH 
3JiacxHHHOH nojiocKOH 67. B nojiocxb ro4)pHpoBaHHOH noJiocKH yKJianbiBaexcH xpexbH 
nneBMOKaMcpa 68, noflKJiiOHeHHaH Hepe3 oxziejibHbiH rasonpoBOZi (uiJiaHr) 69 k 
HCXOHHHKy oKaxoro ra3a 61. MensiR naBJieHHe b xpexbeii njieBMOKaMepe bo3mo>kho 

ZlHCXaHUHOHHO MCHOTb paCCXOHHHe MOKiiy JlSyun CeKUH5IMH BHVXpeHHeH 

nueBMOKaMepbi b npeziejiax ox 0 no 2h. TaKHM oopa30M, MeH5iK)x cxpejiKV nporaoa 
c4)epHHecKOH noBepxHOcxH Bxoporo sepKajia 9* h pajiHyc ero kphbpohbl 

Ha 4)Hr.6 Ha ro(^pHpoBaHHyK) nojiocy cBepxy Haxiexa npy>KHHa b BHjie xoMyxa 
70, Hjih caMa ro4)pHpoBaHHa5i nojiocKa jionyKHa npy:^MHHXb. B HopMajibHOM 
cocxoHHHH HBe ceKUHH BHyxpeHHeH KaMepbi npH/Kaxbi npyr k ;ipyry. ripw noziane rasa 
B xpexbH3 njicBMOKaMepy 68, BcxaBneHHVio b noJiocxb ro4)pHpoBaHHOM sjiacxHHHOH 
nojiocKH 67, ceKUHH BHyxpeHHeH njieBMOKaMepbi 55 pasnBHraioxcH. Ilpn 
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onpeziejieHHOM naBJieHHH sepKajibHbie nojiOTHa 58 , 62 npHHHMafOT 4)opMy n.iocKOCTH. 
Htodbi He otijio najibHeHuiero pa3HBH>KeHH5i jioJT>KHbi obitb vcTaHOBJieHbi 
orpaHHHHxeJiH c 2-x cxopoH. 3Ty pojiB BbinojiHHeT ycTanoBOHHoe kojibuo c 

OqDaHHHHTeJTBHBIMH TOpueBHMH BBICTynaMH 54. 

JX^si npHnaHH^ sepKajiBHOfi noBepxHOCTH noJioxHa npaBPiJiSHOH c4)epHHecKOH 
c^opMbi MCTajiJiHSHpoBaHHoe noKpbiTHe Ha BTpoe sepKajibHoe nojioxHO 62 HanocHXCH b 
BHzie KOHUCHxpHHecKHx KOJieu, 55. Ka:HKzioe kojibuo HMeex cboh 3.neKxpHMecKHH BbiBO^, 
npHnaHHHbiH k MexajiJiHHecKOiMy cjiok). 

riozioHpaH KOJiHHecxBO, lUHpHHY nojioc H HanpHyKCHHe, no^aBaeMoe Ha Ka:^zioe 
KOJibiio, a xaK>Ke ziasjieHHe b xpexbew njieBiMOKaiviepe 68 bo3mo:»cho cosziaHHe 
sepKajibHbix noBepxHOcxefi jiioooh KOH(|)HrypauHH h kphbhshbi nosepxHocxH. 

B 3aBHCPiM0cxH OX peiuaeMOM 3az^aHH no KONiaH/ie c scmjih c noMombio 
oopxoBoro KOMnbK)xepa mch^poxch HanpH'^CHH^i Vj, na KOJibiiax 65 h jiaBJieHHe b 
KaMepe 68. 

JIjih oojiee 3c^4)eKXHBHoro HcnojibBOBaHH^ CHCxeMbi Bxopoe KpynHoraoapHXHoe 
sepKano 9* b HHeBHoe speMH MO*^ex obixb HcnojibsoBaHo jxsi% paziHO, xejieBi-i3H0HH0H h 
xejie4)OHHori CB5I3H Me}K;iy HaseMHbiMH oo-beKxaMH. SepKajio Hcnojib3yexc^ KaK 
naccHBHbiH oxpa>Kaxenb, Oho aBxoMaxHHecKH ycxaHaBJiHBaexcH xaK, hxo HopMajib n k 
uenxpy 3epKajTa coBnaxo c HanpaBJienHeM «3epKajio - pannoMaHK ». MaKCHMyM 
nenecxKa HanpaB-xeHHOcxH nepeziaKDiiieH anxeHHbi HanpaBJinexc^ b cxopoHv 3epKajia. 
CHCxcNia oojiee 34)(|)eKXHBHo paooxaex, ecJiH nepe^axHHK HMeex ysKHH jienecxoK 
HanpaBJieHHOCXH, HanpHMep, jx^si JiasepHOH cbh3H. H3yHeHHe nepe;iaxMHKa nona^aex 
Ha 3epKajio h nocjie oxpa>KeHHH ox Hero B03Bpaiuaexc5i na seMHyio noBepxHocxb. 3a 
cnex yrjioBoro pacxo:^iieHHH HSjxyneHHH nepeziaxHHKa, oxpa>KeHHoe ox 3epKajTa 
H3JTyMeHHe nonajiaex na GoJibuiyio njiouianb. Ecjth nepeji KOopuHHaxopoM uenH KLI,i 
ycxaHOBPixb yrojiKOBbiH oxpa^Kaxenb, a nepe;][axHHK ycxaHOBHXb Ha cjieanmcH 3a 
cnyxHHKOM njiax4)opMe xnna YH:,, npH axoM yron nanpaBjieHHOCXH aHxeHHbi MO^Kex 
6bixb yMeHbuieH jxo yrjioBbix MHHyx. TaKHM o6pa30M, CHCxeMa MO>Kex obixb 
HcnojXbsosaHa zijih na3epHOH cBi33H. JX^^ JiasepHOH KOCMHMecKoft cbh3h Me>Kiiy jx^yu.^ 
HaseMHbiMH oo-beKxaMH HeooxonHMO, nxoobi BXopoH KoopuHHaxop uejiH KU? cJie^Hir 

3a BXOpbIM Ha3eMHblM oG-beKXOM. JIlIH 3XOH UeJIH COBMeCXHO C OnXHHeCKHMH 

z^axHHKaMPI, Ha sxopoM KoopziHHaxope KLt ycxaHaBJiHBaioxc5i r^axHHKH 
paAHOAHanasoHa. Ohh hmcfox xaxyio >Ke KOHcxpVKiiHio, hxo h b nepBOM KOopuHHaxope 

JX^^ HanpasjieHHOH ziByxcxopoHHeH jiasepHOH cbh3h Me^y jx^y^% naseMHbiMH 
oG-beKxaMH ooa nepe;^axHHKa zioji:^Hbi obixb ycxanoBJieHbi na cjie^yiomHx njiax4)opMax 
H ^oji^Hbi HanpaBHXb H3JTyHeHHe na yraosbie oxpa^axenH, ycxanoBJieKHbie nepezi 
cooxBexcxBYiomHMH KoopjiHHaxopaMH uejiH KLli H KLl2. B MacxHOM ziHanasoHe 
nepez^axMPiKH hoji^hh pa6oxaxb Ha pa3Hbix nacxoxax jxji^ HCKjXK)HeHH5i ssaHMHbix 
noMex. 

HepeKJiiOHeHHe pe^^HMOB paooxbi cHCxeMbi ocymecxBjX^excs "no KONiaH/iaM c 
3eMJTH, nonaiomHx no jihhhh paziHocB5i3H. J\ji9i 3xoro b cwcxeMy BBOiiHXc^ 6jiok 
KOMMyHHKauHPi BK 10. C noMouibio 3xoro SjiOKa CHCxeMa nepeBOHHXC5i b o^Hy H3 
nexbipex pe^HMOB paGoxbi (cm. 45Hr.2): 

a) HaBe^eHHe JiasepHoro Jiyna Ha uejib c noMombio nepBoro 3epKajia 9 (I 
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nojTOKCHHe nepeKjiiOHaTejT^i 18). 

5) OilHOCTOpOHHH^ WRW aBVXCTOpOHHilH CBH3b Me>KHy HBVMH HaseMHblMH 

oo-beKxaMM c noMoiiiBK) 3epKajia 9* (II nojiO/KeHHe). 

b) noncBexKa oo-BeKxa OTpa>KeHHBiM ot sepKaJia 9' HSJiyneHHeM coocxBeHHoro 
nepe;iaxHHKa (III nojiOyKeHHe). 

r) noncBexKa HaaeMHoro oo-bCKxa co-aHenHbiM HSJivMeHHeM c noMOUibio Bxoporo 
sepKajia 9* (IV nojio>KeHPie). 

B pe>KHMe «a» b ucHxpe no/icBeHHsaeMoro naseMHoro oo-BeKxa (ropoiia), 
ycxanaBUHBaexc^i panHOManK. Hjih yMeHBUieHM moiuhocxh panHOMaKK mo/kcx 6biXE> 
ycxaHOBJiCH Ha ycxpoHCXBe HasejieHHH, BbinoJiHeHHoro no KOHcxpyKUHH VHi 3 (cm. 
(|)Hr.3). 

riepBoe ycxpoHCXBO HasezieHHH YHi ScjieziHX sa pajaHOMaHKOM 1, a Bxopoe 
ycxpoHCXBO HaeeneHMH 4 - 3a cojiHeHHbiM zihckom. 

VcxpoHcxsa HaBeneHHH 3, 4 (cm. <^Hr.3) nocxoHHHO cjienHx h ziep>Kax pa^pioMaMK 
H ueHxp coHHeHHoro ziHCKa na onxHHecKHx ochx cooxBexcxByK)mHx KoopuHHaxopoB 
uejiH KLJ,] H KUj. 

Ha Bbixoziax ycxpoficxB HaBeneHH^i 4)opMHpyK)xcH ziBa cHrHaJia, 
nponopuHOHajiBHbie ymoBbiM KoopjiMHaxaM ucjih AVa, AVp b zisyx hjiockocx^x 
ynpaBJieHHH. 

3xH CHrHajiBi nocxynaiox Ha bxozibi cooxBexcxeyiomPix BBiMHxaiomHX ycHJiHxejiefi 
BVi 5 H BY: 6. BbiMPixafouiHe ycHJiHxejiH cpasKHBaiox nocxynaioiiiHe cHPHajiBi h 
4)opMHpyiox pasHocxHLie cHrHajiBi ±a=AVoti— AVq^o h ±(3=AVpi-AVp2- OopMHpoBaHHBie 
paaHocxHbie CHrnajibi nocxynaiox cooxBexcxBeHHO Ha nepBbiH h BxopoH Bxozibi 6jiOKa 

KOMMyHHKaUHH BKIO. TpeXHH H HeXBepXblfl BXOZlbl OJIOKa KOMMyHHKaUHH 

nonKJiioHeHbi K cooxBexcxBviomHM Bbixo/iaM nepBoro ycxpoHcxBa HaBerieHH5i 3. 
ILixbiH H mecxoH Bxozibi 6jiOKa KOMMVxauHH nojiKJiioHeHbi k xpexbCMy h nexBepxoMy 

BblXO^^aM BXOpOrO yCXpoflCXBa HaBeHCHHH COOXBeXCXBCHHO. ripM 3XOM nepsBiH, BXOpOH, 
XpeXHH H HeXBepXblH BblXOZIBI OJIOKa KOMMyxaUHH nO^KJIIOHeHBI K BXOZiaM 

cooxBexcxByioiiiHx HcnojiHHxenbHBix opranoB Hoi 7, HO2 8, HO3 11, HO4 12. FlnxbiH 
Bbixon 6jiOKa KOMMyxaiiPiH nonK-araHen k Bbixony BXoporo ycxpoHcxBa naBeneHH^ 4. 

B pe>KHMe «5» xpexbH PIO3 h nexBepxbie HO4 HcnojiHHxenbHBie opranbi 
KHHeMaxHHecKH CBHsaHbi CO BxopbiM sepxajTOM 9*. Bxopoe 3epKajio 9* cjiy^Hx 
HaBej^eHH^i cojiHenHbie nyHeft na naseMHbiH oo-bckx (ropoji) b HOHHoe speMii, 3xo >Ke 
3epKajio HcnoJiB3yexcH KaK naccHBHbiH oxpa>Kaxejib jijih uejieK cbhsh Me>Kny jiioobiMH 
AByMH HaseMHbiMH oo'beKxaMH, a xaK^Ke jx^sk pajtHOxejie4)OHHOH kocmmhcckoh cbh3H b 
ropHcxoH MecxHocxH. B nocjienHeM cjiynae Bxopoe sepKajio 9^ aBXOMaxHHecKH 
ycxanaBJiMBaexcH nepneHAHKyjiKpHO k onxHnecKOH och nepBoro ycxpoftcxBa 
HaBezieHH5i YHi, cjieAHinefi 3a pa/iHOMaiiKOM 1, ycxaHOBJienHbiM b uenxpe 
noACBeHHBaeMoro naseMHoro oo-beKxa (ropozia). 

B pemiMe «r» nepBbie h Bxopbie HcnojiHHxeJibHbie opranbi KHHeNiaxHHecKH 
cB5i3aHBi c nepBbiM 3epKajTOM 9. 3xo sepKano iviaiioro pasNiepa ycxaHOBJieno b uenxpe 
KoopziHHax, xaK, Mxoobi xoHKa O cosnajia c ueHxpoM 3epKajia h zny/mx jx^5i Hase^enHH 
MOiUHoro jiasepHoro Jiyna. 3xo sepKajio H3roxaBjiMBaHDx h3 GepHJinneBOH 6poH3bi h 
oxjia^cjiaKDx jkhjikpim rejiHeM. 
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B pe^HMe «r» HaeeneHMH .naaepHoro jryna na uenH npoTHBHHKa b KanecxBe 
ooteKTa HcnoJibsyeTCH uejib. Bxopoe ycrpoHCTBO HasezieHHH HaBO/iHTC5i na jiasep 
(hctohhhk HsnvHeHHH 2). JIasep ycTaHaBJiHBaeTCH Ha TperseM ycxpoHcxBe HaBezieHM 
YHs 13 coocHo jiasepy, Koxopbifi Mo^^ex obixb npencxaBJicH b BHzie unjiHHzipa, ocb 
(HSJiyneHHe) Koxoporo coBnanaex c onxHHecKOH ocbio KoopOTHaxopa uejiH ycxpoHcxsa 
HaBCiieHHH yH3. JXnsi BbinejieHPiH nasepa Ha 4)OHe scmhoh nosepxHocxH nepe;i hhm 
COOCHO HenoiiBH>KHo ycxaHaBjXHBaiox cbcxoboh Mapnep (hjih pajiHOManK). 

B SaBHCHMOCXH OX 3X0X0 paOOXaiOX OnXHHeCKHe HjXH paHHOJIOKaUHOHHbie ZiaXMHKH 

(npeoopaaoBaxejiH) sxoporo KoopziHHaxopa uejiH KIj;2. nepsbiH, BxopoH h xpexHH 
BBixonbi - 3XO BBixoiiBi OX pa^HojioKauHOHHOFo ziaxHHKa, a HexBepxbio, nnXBIH H 
luecxoH - 3XO BBixo^bi onxHHecKoro ;^axHHKa. 

Ha c|)Hr.2 panHonpHeMHHK 17 c anxeHHOH A no KOMaHzie c seMJiH nepeBo^x xpex 
KOHxaKXHBifi nepcKJHOHaxejiB b o^y H3 nexsipex nosHUHH (I, II, III, IV). B 
3aBHCHM0cxH OX nojio>KeHM5i nepeKjiKDHaxcji^i Ha HcnojiHHxe-XbHbie opraHbi HOi, HOo, 
HO3 PI HO4 nocxynaiox Ha oxpaooxKy cHXHajibi c BbixonoB BbiHHxaiomHx ycHJiHxejieH 
HjXH c xpexbero h nexBepxoro BbixoiiOB nepsoro ycxpoHcxBa HaseiieHHH. KpoMe xoro, 
nepcKjXioHaxejib 18 coe^HH^iex KOMMyxauHOHHbifi n^xbifi bbixo/i BK 10 c BbixojiOM 
HcxoHHHKa enHHHHHoro cpiFHa-ia (+Vi) 19 (IV noiMmisC), 

npH BepxHCM (I) nojTO>KeHHH nepeKwXK)HaxejiH IS CHCxeMa paooxaex b pe>KHMe 
«a». Bbixonbi BbiHHxatOLiiHX ycHJiHxejieH 5 h 6 nepea KOMMyxaxopbi 15, 16 
nonKJiiOHaioxcH k BXoziaM nepBoro h Bxoporo HcnojXHHxejibHbix opxanoB 7 h 8 
cooxBexcxBeHHO. CHCxcMa ynpaBjinex nepBbiM ucHxpaiibHbiM MexajijiHHecKHM 
3epKajiOM 9. 

npH 3XOM, Ha nnXOM BblXOUe 5jlOKa KOMMyHHKaUHPl 10 nOHBjX5ieXC55 ej^HHHHHblH 

CHFHaji +Vi, KoxopbiH Hocxynaex na bxoa KOMMyxaupiH ycxpoHcxBa HaBezieHHH VH^ 4. 

B 3XOM cjiynae cHcxeMa Hcnojibsyexcn m.% HaBe/ieHH^ Momnoro Jiasepnoro 
.xyna Ha uejib. Hcxohhhk HSJiyneHH;! 2 (jiasep) ycxaHaBJiHBaexcn Ha ycxpoHcxBe 
HaBezieHH^i 13. OrpaoaxbiBaH cHrHajibi ynpaBJieHHH b 2-x hjiockocxhx xpexbe 

ycxpoHcxBO HaBeneHHH 13 HaBojiHx jiasep na cbcxoboh MapKcp (hjih yrojiKOBbifi 
oxpa^axejib), ycxaHOBJieHHbiH nepezi KoopziHHaxopoM ucjih Bxoporo ycxpoftcxsa 
HaBeneHHH YHo. 

Bxopoe ycxpoHCXBo HaBeneHHH, b cbok) onepe/ib, HaBOjiHXCH na cbcxoboh 
MapKep (panHOMaHK), ycxaHOBJienHbiH nepezi JiasepoM 2. Koraa BbixoAHbie cHXHajibi 
KoopiiHHaxopoB uejiH Bxoporo 4 h xpexbero 13 ycxpoHCXB HaBCiieHHH cxaHOBHxcH 
paBHbiMH HyjiK), onxHHecKHc ocH Hx coBnaziaiox. JIvh Jiasepa npH 3xom nonajiaex b 
xoHKy O. OnxHHecKa^ ocb KoopjiHHaxopa ucjih KUi nepBoro ycxpoHcxBa HaBCAeHHja 
VHi 4, nocjie oxpa6oxKH cnrnajioB pacconiacoBaHHH coBnaziaK>x c nanpasjieHHeM «0 
- oG-bCKX)). riocjie oxpaooxKH HcnojiHHxejibHbiMH opranaMH HO| 7 h HO2 8 
pasHocTHbix CHXHajioB BbiHHxaiomHx ycHJiHxejiefi, nocxynaiomHx c hx bmxoziob, 
nepsoe sepKajio npHHHMaex cjieziyiomee nojio^'CHHe. HopMajib n b xohkc Hanajia 

KOOp/IHHax O CXaHOBHXCH SHCCCKXpHCOH yXJia Me^Ziy OnXHMeCKHMH OCHMH 

KOopziHHaxopoB UCJIH ocpBoro H Bxoporo ycxpoHCXB HaBc^cHHH 3 H 4. ria/iaiouiHH 
jiaaepHbiH jtyn nocjie oxpa>KeHH5i ox nepsoro sepKana 9 nonanaex b ucjib 1. 
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Jl-iH nozivKwra WMnynbCHoro nasepa PHraHTCKOH mouihocth HeooxoOTMO 
nonarh Ha Hero HMnyjibc nonHcwra b tot momcht, Korna BbixonHBie CMFHajibi acex 

KOOpZIHHaTOpOB Ue.TH VCTpOHCTB HaBCHeHKH 3, 4, 13 H Ha BblXOHaX BblMHTaiOUIHX 
yCHJTHTe.TeH 5 H 6 CTaHOBHTC5^ paBHblMH HyJTK). BblXOilbl HX HeOOXOOTMO nOUKJIIOHHTb 

K 3iieMeHTy H 20 c HHsepTopoM HEi 21. EjiHHHMHbiM cHrHajiOM Ha sbixozie 
HHBepTopa non>KHraioT Jia3ep. JXn^ nepenaHH HH4)opMauHH o Hyjiesbix SHaHCHHHX 

CHFHaJia Ha BblXOZiaX KOOpHWHaTOpOB UejlPI H BblHHTaKDUIHX yCHJIHTeJieH MOyKHO 

Hcnonb30BaTb panHocB^iss hjih naaepHvio cBH3b. 

B cpeziHCM (II) noJio>KeHHH nepeKjiioHaTeJi^ Ha sTopbix Bxonax nepBoro 15 h 
BToporo 16 KOMMyTaTopoB HMeeM HyjieBoe sHaneHHe cHrnajia. OpH 3tom, BbixoAbi 

BblHHTaJOIUHX yCHnilTeneM nOZlKJIIOHaiOTCH K BXOJiaM TpeTbHX MO3 H HeTsepTbix MO4 

HcnojiHHTCJTbHbix opraHOB, T.e. cHCTCMa ynpaBJiKCT BTopbiM njieHOHHbiM sepKanoM 9'. 

BTOpOH PI TpeTHH KOHTaKTbl nepeKjTIOHaTeJ15I 18 COeiIHH5IK)T BblXOJIbI 

KOMMYTaTopoB 15 H 16 c BxoziaMPi TpeTbHX H HCTBepTbix PicnojiHHTeJTbHbix opraHOB. 
3th iicnojiHHTejibHbie opraHbi OTpaoaTbiBaHDT cpirHajibi paccor.iacoBaHH5i 
nocTynaKDinHe na nepBbie sxo/ibi KOMMyTaTopoB 15 h 16 c bbixohob BbiHHTafouiPix 
ycpiJiHTe-ieft BYi 5 h BVt 6. Bpaman BTopoe n.TeHOHHoe sepKajio 9\ CHCTCMa 
ooecneHPiBaeT KocMPiHecKyio CBH3b Me^Kny ziByM5i HaaeMHbiMH oo-beicraMPi. Hjih 3Toro 
Ha yKasaHHbix oo-beKTax ycTaHaBJTHBaioTCH panHOMasKH. HepBoe ycTpoHCTso 
HaBeneHPiH 3 HasoziPiTCH na oo"beKT (panpioMaHK) 1, a BTopoe ycTpoHCTBO HaseiieHH^ 4 
- na BTopoH paziHOMa^iK. BTopoe sepKajio 9' aBTOMaTHHecKH ycTaHasjiPiBaeTCii TaK, hto 
ecjiH HanpaBPiTb na sepKajio nyn hjih panwopisJiyMeHHe b YKB mjipi CBH j^HanasoHax, 
HJiH JiasepHyK) siyH, to nocjie OTpancenHH ot MeTaJiJiHHecKoro cjioh BToporo sepKajia 9' 
pisJiyneHPie nonanaeT na BTopoH HaseMHbifi oQi^eKT h HaooopoT. JJji^ ooecneneHH^ 
CKpbiTHOCTPi HJTH yxasaHHOH uejiPi MOvKHo Hcnojib30BaTb nepBoe (MajieHbKoe) 3epKajio 
9. TaKPiM oopa30M, MO-^eT obiTb ocymecTBJieHa KOCMHHecKan cbhsb Me>Kziy jxsyMSi 
HaserviHbiMH ooi^eKTaMH. 

B TpeTbeM (III) nojio>KeHHH nepeK-iioHaTenH 18 e;iHHHHHbiH cHrHaji n-Vi c 
Bbixo/ia HCTOHHHKa HocTynacT Ha BTopbie Bxozibi nepBoro h BToporo KOMNiyTaTopoB 
15, 16 H OHPi nponycKaioT na Bbixozi 5jioKa KOMMyTauHH cHrnaJibi c TpeTbero (V3) h 
HeTBepToro (V4) BbixojioB nepBoro ycTpoHCTBa naBe^ieHHH VHi 3. 3tpi cHrnajibi c 
nepBoro pi BToporo bbixohob KOop^HaTopa uejiH KUi nepBoro ycTpoHCTBa HaBejieHHH 
VH] nocTynaK)T juisi OTpaooTKH Ha Bxo;ibi TpeTbHX h neTsepTbix picnonHHTejibHbix 
opraHOB. ripH 3TOM, BTopoe 3epKajio 9^ cTanoBHTCH nepneHXiMKynnpHO onTHHecKofi 
ocH nepBoro ycTpoHCTBa HaBejieHHH YHi, HanpaBJieHHoro na pajiHOManK 1 . 

B HCTBepTOM (IV) nojio:>KeHHH panHoynpaBJineMoro nepeKJiioHaTCJiH 19 
CHCTeMa pa6oTaeT b pencHMe «r». IlpH 3tom eOTHiiHHoe Hanp5i>KeHHe -rVi c Bbixozia 
ojiOKa 18 nocTvnaeT Ha nnTbifi Bbixoji 5jioKa KOMMyHHKauHM 10. 3tot Bbixo^i 
noHKjHOHen k Bxoziy BToporo ycTpoMCTsa Haee^eHHH 4. 

JXn^ paooTbi B HeTsepTOM pe^HMe «r» Heo6xo;iHMO, htoGm BTopoe ycTpoHCTBO 
HasezieHPiK 4 HMeji KoopziHHaTop iieJiH KU2 32 (cm. 4>Hr.4), jiaTHHKH KOToporo Mor™ 
paGoTaTb KaK b onTPinecKOM APiana30He (sbixonbi 1, 2. 3), TaK h b ziHanasoHe 
pa/xHOBOHH (Bbixonbi 4, 5, 6). 

Ho cpaBHeHPifo c nepBbiM 3 h TpeTbHM 13 ycTpoFicTBaMPi HaBeiieHWH (cm. 
4)Hr.3) BTopoe ycTpoficTBO aaBezieHHH 4 (cm. 4)Hr.4 ) BKJiiOHaeT b ceo5? 
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iionojiHHTejibHo nHTbifi, mecTOH, cejibMoft, bocbmoh h aes^iTbiH KOMMVTaTopu. ripH 

OTCVTCTBHM eZIHHHHHOrO CHFHaJTa Ha KOMMVTaUHOHHOM Bxone 37 nepBblH, BTOpOH H 

xpexHH BBixonH Koop OTHaxopa Hepe3 KOMMVTaTOpbi 32, 33 h 34 nonKJiiOHaiOTCH k 
cooTBeTCTBVTomHM BxoziaM 4)opMHpoBaTejiH CHPHajioB noHCKa 31. KpoMe Toro, 
nepBBiH H BTopoH BE>ixojisi KoopnHHaxopa uejTH 23 Hepes bocemoh 35 h zieBHXbiH 36 
KOMMVTaTopbi no-[KJiioHaK)TCH K nepBLiM BxoziaM xpeTtero 29 h HexBepxoro 30 

KOMMVXaXOpOB. 

npH^HVJieBOM cHrHajie Ha Bxopjbix Bxonax vKasaHHbix (29 h 30) KOMMvxaxopoB 
nepsbiH H BXopoH BLixojibi KIJ3 23 noziK-XK)HaioxcH K BxoiiaM cooxBexcxBCHHo nnxbix 
25 H mecxbix 26 HcnojiHuxejibHbix opranoB. 

TaKHM oopasoM, npH nyjieBOM cpirHajie na KOMMVxauHOHHOM Bxojie xpexbero 
ycxpoHCXBa HaBezieHHH 4, oho pa5oxaex xaK^Kc, hxo h nepBoe 3 h xpexbe 13 
ycxpoHcxBa HasejieHH^ (cm. 4)Hr.3). 

B HH>KHeM nojio>KeHHH paziHoynpaBJiHeMOM nepeKjiHDHaxejie 18 Ha 
KOMMyxauHOHHbifi Bxo^ 46 Bxoporo \ cxpoficxBa HaBencHH^ 4 nocxynaex COTHHHHbiH 
cHXHaji +Vi. 

npH 3X0M nOTbiH, uiecxoH, K cezibMOH KOMMyxaxopbi 38, 39, 40 nponycKaiox Ha 
Bxon; 4)opMHpoBaxe-X5i CHrnajia noHCKa (OCII) 45 curHanbi c nexBepxoro, n^ixoro m 
uiecxoro BbixoziOB KUj 32 cooxBexcxBeHHo. 

/JecHXbiH 43 H onHHHajiuaxbifi 44 KOMMyxaxopbi npH 3xom nponycKaiox Ha 
nepBbie Bxoiibi BOCbMoro 41 w jieBHxoro 42 KOMMyxaxopoB CHXHajibi c nexBepxoro h 
HHXoro Bbixo^iOB Koop^HHaxopa uejTH Bxoporo ycxpoHCXBa HaBe;^eHH^^ 4 (cm. 4)Hr.3a). 

B 3XOM cjiynae paooxaiox onxHHecKiie ziaxHHKH Bxoporo KoopOTHaxopa licjih 32 
Bxoporo ycxpoHCXBa naBezieHHH YH^ 4. 

KoopjiHHaxopbi uejiH KLJ[i 23 nepBoro 3 (h xpexbero 13) ycxpoflcxB HaBezieHHii 
paooxaiox b panHOHHanasone. 

B ocxajibHOM npHHHHnbi paooxbi ycxpoftcxB HaBeneHHH 3, 4, 13 coBna/iaiox. 

OpH HeooxonHMOcxH paooxbi B onxHHecKOM ZLHana30He b nepBOM \\ xpexbCM 
ycxpoHCXBax naBezieHHH Moryx 5bixb HcnonbsoBanbi ycxpoftcxsa HaBenenpin xpina yH2, 

nOJiaB Ha KOMMyxaUHOHHblH BXOZI eUHHHHHblH CHXHaJT +V]. 

B none speHHH nepBoro ycxpOHcxBa HaBeneHH^i YHi 3 nonaAaex oo-bCKx 1. B 
CJiynae, Kor/ia oo-bCKx hc coBna/iaex c onxHHecKOH ocbio KOopOTHaxopa VH], CHrnajibi 
ynpaBJieHHH Ha Bbixone Kl^i ne pasHbi Hynio. 

PasHocxHbie CHrnajibi KOopiiHHaxopa KLI,i 23 nonaioxc^ Ha n^xbie HO5 25 h 
mecxbie H06 26 HcnojiHHxejibHbie opraHbi (cepBO^BHraxejiH) jxsi^ oxpaooxKH. C 
noMombK) nepBoro 72 h BXoporo 73 KpoHUixeHHOB h cooxBexcxByioiiiHx 
cepBOHBHraxejicH 25 h 26 npoHSBOUHXcn noBopox KoopOTHaxopa KUi BOKpyr ocefi OX 
H OY. OnxHMecKan ocb KLIi Bcerna nanpaBJiena b xoHKy O, x. e. b aenxp c4)epbi, no 
noBepxHOcxH Koxoporo nepeMeuiaexcH KOopziHHaxop 23. nocJie oxpaGoxKH 

cHrnajiOB paccorjiacoBaHHH Y1X\ KoopOTHaxop VAX\ 23 cxaHOBHXcn b nojio^eHHe, 
Korzia ero onxHMecKa^ ocb cosnaiiaex c HanpaBJieHHCM na oo-beKX (paj^piONia^K) 1. B 
cjiynae, Kor;ia CHcxeMa nj\9i noncBexa oo-beKxa ycxaHasnHBaexcH aa nojiBH".^HOM 
oo-beKxe, HanpHMep, Ha oopxy JiexaxejibHoro annapaxa, ona jxjisi «pa3BH3KH» jioji^Ha 
6bixb ycxaHOBJicHa na rHpocxaoHJipisHpoBaHHofi njTax(|)opMe. YrjiOBoe nojio>KeHHe 
nepBoro KOopziHHaxopa ucjih KLJi 23 oxHOCHxeiibHo njiax4)opMbi b jiByx njiocKocx^x 
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vnpaBJieHHH Mo^^er obixb H3MepeHO c noMOUibK) nepBoro Hyrii 27 h BToporo ZlYn^ 
28 naTHHKOB ymoeoro nojiO/KeHHH (cejibCHHOB hjth noTeHUHOMeTpoB). 

JJsiH HaeezieHMH ocTpoHanpaBJieHHOH aHTeHHLi cHCTCMti aBTOMaxHHecKoro 
conpoBO^neHHH no HanpaBJiCHHK) (ACH) picnojibsyeTcn panpionejieHrauHOHHbiH 
Mexon [4]. 

B panHOiiHanasoHe BMecro KoopuHHaxopoB uejiH KIX\ h KU2 HcnoJibsyioTCH 
ACH, H ACH.. 

riepezxaiouia^i aHxeHHa pazniojiOKauHOHHofi cxaHUHH PJTC ycTaHaBJiHBaeTCii b 
ueHTpe noncBeHHBaeMoro oo-beKxa Ha 3eMHOM noBepxHOcxH (HanpHMep, ropoxia) n 
H3JTyHaex ajneKxpoMarmixHtie BOJiHbi b OKpy>Kaioiiiee npocxpaHcxBe. flji^i yMeHbuieHHH 
MOuiHocxH paziHOJTOKauHOHHoro ycxpoHCXBa aBxoMaxHHecKoro conpoBOyKneHH^ 
oo-beKxa no HanpaBJieHHK) (ACH) Ha KH,i 23 MO>Kex obixb ycxaHOBneH yrojiKOBbiH 
oxpa>Kaxejib 24. 

VrojiKOBbiH oxpa>Kaxejib cocxohx h3 xpex oxpa>KaHDiHHx nnacxHH, CKpenjieHHbix 

MCHCiiy COOOH XaK, HXOObI nHOCKOCXH ObLXH B3aHMHO-nepneHiIHKyjIHpHbIMH. B 

yrojTKOBOM oxpayKaxejie naaaioma^i aHepniH ox PJIC nocjie nByx- vism xpexKpaxHoro 
oxpa^'eHHH ox njiocKOCxeH xpex nnacxHH HanpaBJiHCXC^i b xy M<e cxopony, oxxyzia 
npMuiJio HSXivMeHHe. no3xoMy yroJiKOBbin oxpa>Kaxejib Manbix pasMepoB M0>Kex 
co3^axb HHxeHCHBHoe oxpa^-eHHe [4]. 

FTepeziaioiiiaH anxcHna PJIC c noMombK) ycxpoMCxsa aBxoMaxHHCCKoro 
conpoBO/KaeHPi^ oo-bCKxa no HanpaBneHHio (ACH) aaBomixcH Ha yroJiKOBbiH 
oxpa>Kaxe-ib h HanpaBnnex Ha Hee 3JieKxpoMarHHXHbie BOJiHbi. FlepBoe ycxpoficxao 
aBXOMaxHMecKoro conpoBO>KiieHHH oobCKxa no HanpaBJieHHK) (ACH]), b cboio 
onepenb, HanpaBJinex ocb nepBoro Koopunnaxopa uejiH KLI.1 23 (coBnajiaiomyK) c 
paBHOCHFHajibHbiM HanpaBJieHHCM ACHj) na hcxohhmk HSJiyneHH^ - PJIC 1. 

YcxpoHcxBa aBXOMaxHHecKoro conpoBO>K;ieHHH oo-beKxa no HanpasneHHio 
ACH] H ACHi 3 Moryx obixb BbinoJineHbi no Niexoziy KOHHHecKoro cKanHpoBaHH^i 
Jiyna anxeHHbi hjih no MOHOHMny.xbCHOMy Mexojiy pj3MepeHH5i yrjiOBbix KOop;iHHax, 
ooecneHHBaiomHiM oojiee BbicoKyK) xoHHOcxb h nosBOJiHiomHM Hcnojibsosaxb KaK 
HiMnyjibCHoe, xaK h HenpepbiBHoe nsnyMeHHe aHcprHH [4]. 

ripH Hcnojib30BaHHH nepBOTO Mexoiia, KaK hsbccxho, npH oxKJiOHeHHH oo'beKTa 
ox paBHocHrnajibHoro HanpaB;ieHH5! MaKCHMyM HHarpaMMbi HanpaBJieHHOcxH aHxcHHbi 
xo npHOJiH>Kaexc5i k oo-bCKxy, xo yziajiHexcH ox Hero, scjiejacxBHe nero HMnyjibCbi 
oxpa>KeHHbix cHFHajiOB MOnynHpyioxcH no a.vinjXHxyAe c nacxoxofi KOHHMecKoro 
CKaHHpoBaHHH jiyna, a r-nyoHHa MOnyji^iuHH saBHCHX ox BejiHHHHbi paccorJiacoBaHHH. 
KpHBa^, oFHoaiomaH BepuiHHbi oxpa'^eHHbix HMnyjibcoB, hbjihcxch CHXHajioM omH5KH. 
HanajibHa^ 4)a3a ornGaiouieH HMnyjibcoB 3aBHCHx ox xoro, HacKOJibKO oxkjXohhxch 
oob^eKx ox pasHocHrHajibHoro Niecxa no asHMyxy h yrjiy Mecxa. AaxoMaxMnecKoe 
conpoBO/KjieHHe oo'beMa cbozihxc;! k xoMy, hxo ocb aHxeHHbi aBxoMaxHMecKH 
noBopaHHBaexcH r^o xex nop, noKa cHrnaji ouipiokh He cxanex pasHbiM nyjiK). Korjia 
CHFHajibi ouiHooK oooHX ycxpoHcxB ACH cxaHyx paBHbiMH HyjiK), paBHOCHrnajibHbie 
jiHHHH nepenaiomeH h npHCMHOH anxeHH cosnanaiox h onxHHecKa^ ocb nepsoro 
KoopiiPiHaxopa KLIi oyj^ex nanpaBJieH Ha H3JiyMapomyK) aHxeHHbi PJICI. 

BxopoH KoopiiHHaxop uejiH KU2 32 naBozinxoi na CoJiHue c noMombio 
xpexbero 74 h nexBepxoro 75 KpoHuixeflHOB h KHneMaxHHecKH CBHsannbix c hhmh 
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cenbMbiMH HO7 34 H BocsMbiMH HOg 35 HcnojiHHTCjibHbiMH opraHaMH 
(cepBOHBHraTeji5iMH) BToporo ycxpoHCTBa HaBezieHPi^i 4 cooTBercTBeHHo. 

YrjioBoe nojio^KeHiie KoopnHHaxopa KLb oTHocHTejitHo rHpocTaoHJiHaiipoBaHHOH 
njiaT4)opMi>i H3MepHeTC5i c noMouibK) Tpexsero h nexBepToro ;iaTHHKOB yrjiosoro 
nojio>KeHH5i 36 h 37. FIppi noBopoxe KU: BOKpyr ocefl OX h OY ero onxHHecKa^ ocs 
Bcerzia npoxoiiHx nepea Hanajio cucxeMbi KOopn[HHax OXYZ. 

nSC - JiHHeHKH, HcnoJTbsyeMbie b KoopuHHaxope rji^ HaBeneHM Ha CojiHue, 
He ooHxcH JioKajibHbix nepecsexoK h He Bbixoanx h3 crpo^ ua/KC npH xbicHHCKpaxHOM 
npeBbiuieHHH cBexoBoro noxoKa no cpaBHeHHio c hoxokom HacbimeHM. Jlnsi 
noBbimeHM noMexoycxoHHHBOcTH KoopuHHaxopa CojiHua, nepeji oo-beKXHBaMH TBC- 
JiHHeeK ycxaHaBJiHBaioxcH onxHHecKHe 4)HJTbxpbi, nponycKafouiKe mnyHenue xojibKo b 
ojiH^^Hefi HK-oojiacxH cneKxpa, HanpHMep, xHna PlKC-7, h neHxpajibKbie 
CBexo4)HJibxpbL Koxopbie yMeHbiiiaBox npKocxb H30opa>KeHH5i cojXHeHHoro j^piCKa no 

HCOOXOOTMblX BeJlHHHH. 

npH nioobix nojio-^eHH^x Koop;iHHaxopoB uejiH KUi h KUb, nepcMcmatoinHxcH 
no noBepxHocxH c4)epbK hx onxHMecKHe och nepeceKaioxcH b uenxp c4)epbi O. Bxopoe 
sepKHJio 9 ycxanoB-xeHo Ha KapziaHHOM noiZBece. KapjiaHHbm noztsec, cocxonmHH h3 
BHyxpeHHeH 76 h BHCuiHeH 77 paM, KHHeNiaxHHecKH CBHsaHHbix c xpexbHxM MO3 1 1 h 
HexBcpxbiM HO4 12 HcnojiHHxenbHbiMii opranaMH (cepBonBHraxeji^MH 11 h 12) 
cooxBcxcxBeHHo, ooecncHiiBaex nosopox 3epKajia BOKpyr oceii OY h OX. 

ZIjt^i HanpaBJiCHH^ nanaioiiiHx na sepKano coxLHennbix jrvHeH (coBnazxaioiiieH c 
onxHHecKOH ocbio KLj;2) bhojib jihhhh «0 - uejib» (coBnanaiomeH c onxHHecKofi ocbio 
KI4i) HcnojTb3yioxcK BbinuxaioiiiHe ycMJiHxejiH (5jiokh cpaBHCHPrn) BY, 5 h BY2 6. 

Bxoiibi nepBoro BbiHHxaKDmero ycHJiHxeji^ BY] 5 no^ZKjiioHeHbi k BbixojiaM 
nepBoro YHi 3 h Bxoporo 4 ycxpoHcxsa naBe/xeHMH. B I nojTo:^eHHH 

nepcKJiiOHaxeM 18 Bbixonbi nepBoro BbiHHxaiomero ycHwinxeji^ BYi nojaiKJTioHaioxcH k 
BxoziaM nepBbix HcnojiHHxejibHbix opraHOB HOi 11, HOi o5ecneMHBaex noBopox 
nepBoro 3epKajTa 9 BOKpyr och OY. FlepBbiH h Bxopofi Bxonbi Bxoporo BbiHHxaioiij^ero 
ycHJiHxeji^ By2 6 no/iK^xiOHeHbi k BxopbiM BbixoiiaM nepBoro YHi h Bxoporo YH^ 
ycTpoHcxB HaBe/ieHHH cooxBexcxBCHHo. Bbixozi BY2 nonKJiiOHaexcH k Bxo^iy Bxopbix 
HcnojiHHXcjibHbix opraHOB HO2. ^02 ooecncHHBafox noBopox 3epKajia BOKpyr och OX. 

BbiHHxaKunMe ycnnHxenH (o-tiokh cpasHenHH) 5 h 6 (J)opMHpyiox pasHocxHbie 
cHrnajibi AU=Ui - U2, rne Ui h U2 - HanpH>KeHHH, CHHMaeMbie c HByx iiaxHHKOB 
yrjiOBoro nojTO>KeHHH YHi h Y^H2, (nanpHMep, c noxeHUHOMexpos). noABH:»cHbie 

KOHXaKXbl nOXenUHOMeXpOB KHHeMaXHMeCKH CBH3aHbI C KpOHUITCHHaMH, c noMombH3 

Koxopbix KoopiiHHaxopbi ucjiH Kll^ H KLI^ HanpaBJiHioxcH Ha oo-bckx 1 h na hctohhhk 
pisJiyneHHii 2. BbiHHxaiomHH ycH^Hxejib BbinoJiHCH na onepauHOHHOM ycHJiHxejie. 
PasHocTHbiH cHrnaji AU na Bbixo/ie BbiHPixaiomero ycHJiHxeJiH nponopqHOHajieH 
pasHOCTH yrjiOB Aa (hjih Ap) b ziByx njiocKocxHX ynpaBJienH^ (XOZ h YOZ). 
Pa3HocxHbiH CHrna-x ±AU nocxynaex oopaooxKH na cooxBexcxByioiiiHe 

HcnojTHHxejibHbie opranbi HOi 11 h HO2 12. HcnojiHHxejibHbie opraHbi Bpauiaiox 
sepKajio BOKpyr occh OX h OY, caoiiH cpirnajibi paccorjiacoBanHii k ayjiK). 

ripH Bbixone oo-beKxa nepBoro KoopiinHaxopa uesiu KUi, CHCxcMa nepexo;iHX b 
pe>KHM «noHCKa». IlpH 3xom Bxoiibi n5ixbix H luecxbix HcnojiHHTCJibHbix opraHOB Hepe3 
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TpexBH 29 H HexBepTbie 30 KOMMyraTopbi noziKJiiOHaioTc^ k BbixonaM nepeoro 
4)opMMpoBaTejT^ cHrHajlOB noHCKa cDCFIi 3 1 . 

AHajiorHMHO, npH Bbixoiie MCTOHHHKa HS.^YMeHH^ 2 PI3 non^ 3peHH5i BToporo 
KOopAHHaxopa uenH 32 BToporo ycxpoHCTBa HasezieHHM 4 Bxo^abi ce^BMbix 34 h 

BOCbMbix 35 HcnoJiHHxejibHbix opraHOB nonKJiroHaioxcH k BbixoziaM OCFIo 45. 

<I>opMHpoBaxejTH cHrnajiOB noHCKa OCIIi 31 ycxpoHCXB HaBeneHH^i YHi, YHo 
(^opMMpyiox >aBa cHXHajia, cziBHHyxbix no 4)a3e Ha 90° (sin cp , cos cp) c jXhhchho 
HapacxaioiiieH aMnnHxyjiOH. ripii noiiaHe xaKHX cHPHajioB HcnojiHHxejibHbie opraHbi 
HO5 25 H OH6 26 (34 h 35) spamaiox Kl^i (KL^c) BOKpyr oceft OX h OY xaK, hxo 
onxHHecKa5i ocb KoopziHHaxopoB cKaHHp\xoxcH no cmipajibHofi pasBepxKe. 

nocjie nonanaHHH CojiHua b nojie speHHH Bxoporo KoopuHHaxopa uera ero 
H3JiyHeHHe perHcxptipyexcH c noMouibio onxHKO-aJieKxpoHHbix npeoopasoBaxejieft KU,2 
32, C ero BbixonoB na CHHxpoBxozibi 92 OCFI nocxynatox CHHxpoHMnyjibCbi c 
BbixonoB cHHxporeHepaxopa, a Ha nepBbm 90 h Bxopofi 91 Bxonbi OCFI - 
(|)opMHpoBaHHbie CHTHajibi c BbixoiioB OHOKOB Bbi;iejieHH5i cHrnajioB uexiH. npH 

HaJlHHHH 06OHX CHrnaJlOB C BblXO/IOB OJIOKOB BhmeneHHH CHXHaJIOB UeJlH. CHCXCNia 

nepexoziHX b pe:^HM cjie>KeHH5i. KoMMvxaxopbi 41, 42, 43, 44 noiiKjXioHaiox Bxonbi 
HcnoJiHHxe.xbHbix opranoB OH7 h MOs k BbixoziaM KOopziHHaxopa ueiiH KIX2 32 yH2. 

OopMHpoBaxejTH cHrnajiOB noHCKa (OCnO 31 h (OCn2) 45 paooxaiox 
cjie;iyK)mHM oopa30M (cm. 4)Hr.9). 

EcjiPi B npoMe>KyxKe Me^ny ;iByM5i coceziHHMH CHHxpoHMnyjibcaMH ne 
noHBHXCii HMnyjibc ucjih (xoxh 5bi na ozihom h3 HHC^opMaupioHHbix bxoaob OCIli), xo 
Ha Bbixoiie JiorHHecKoro 6jiOKa 103 ho^ibpixch ypoBCHb jiorHMCCKOH ejiHHHUbi (paSoxa 
jiorHHecKoro ojiOKa oyr^ex paccMoxpena HPi>Ke), KOXopbiH 6jiOKHpyex 3anHCb hoboh 
HH4)opMauHPi b VBXi 84 h VBXo 85. B momchx nepeKJitoneHH^ na Bbixone JIB 103 
HyjiH B ejiHHPmy, x. e. no nepejHCMy 4)poHxy, Hanpni^eHHe na Bbixo;ie FJIHH 79 
ooHyjinexc^ h HaMPiHaex jiHHeSHO Hapacxaxb (c hvji^i). 

BbixoiiHoe HanpHTKCHHe rJTHH Monyjinpyex nocpejicxBOM Mo;iyji5ixopoB M] 70 
H M2 71 rapMOHHHecKHe cHrnajibi c BbixouoB KBaixpaxypnoro renepaxopa 78. HpHMeM, 
CHrHajibi Ha Bbixoiiax KBa/ipaxypHoro renepaxopa 88 c/iBHHyxbi no (|)a3e na 90°. 3xo 
no3BOJiHex nojiyHHXb na Bbixoziax aMnnHxy;iHbix MOjiyji^xopoB 80 h 81 
rapMOHHHecKHe cHrnajibi, c;iBHH\Tbie no 4)a3e na 90° (cHHyc h KocHHyc), c nMHeftHo 
HapacxaiomeH aMnjiPixyziofi. 

Ha BbixoA^x nepBoro h BXoporo cyMMaxopoB 72 h 73 noiiBjiHioxcH 
HanpH}KeHHK, paBHbie cyMMe HanpH>KeHHH na Bbixonax MOjiyjiHxopoB cooxBexcxBenno 
80 H 81 H YBXi, VBXj cooxBexcxBeHHO 84 h 85, x, e. f^y^A', '^^M^ "^^^Ii ' ^-^^^^ 

^ys^v, ' ^A/j' " HanpHyKCHHH Ha Bbixonax cooxbcxcxbchho VBXi Mo;iyji5ixopa 

M| H cyMMaxopa Ej. 

AHajiorHHHo Uy^^^^ AUOTIi 86 h AIJJI2 87 npeoopasyiox 

HanpH^eHHH na Bbixoiiax cyMMaxopoB cooxBexcxBCHHO 82 u 83 b upi4)poBOw CHfHaji. 
EcjiH ox OCTl] H OCn2 xpeoyK)xc5i ynpaBJiHHDUiHfi cHXHajibi noHCKa b anajioroBOH 
(i)opMe, xo Heooxo/iHMOcxb B ALJJli 86 h ALin2 87 oxnajotaex. 

FIoziaBaH cHrnajibi c BbixoxioB cyMMaxopoB 82 h 83 (nocpencxBOM AUJli 86 u 
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ALin2 87) Ha nnxBie h luecTbie (censMbie h BoctMbie) HcnojiHHTejibHbie opraHbi 
ycTpofiCTB HaBeaeHH^i YH, (yH2), ooecneHHsaiomPie noBopoT KLJ, 23 (KLI, 32) a 
HBVx B3aHMH0 nepncHiiHKyjiHpHbix nJiocKocTHX BOKpyr ocefl OX h OY cHCTCMbi 

KOOpUHHaT OXYZ, CB3I3aHHOH C THpOCTaOHJIHSHpOBaHHOH nJiaT4)OpMOH, ZlODHBaiOTCH 

CKaHHpoBaHH^ npocTpaHCTBa. rioiio^eHHe Hanana cnHpajiH saBHCHx ox Hanpa^enHH 
Ha Bbixoiiax YBXi 84 h ¥6X2 85. x. e. 3xh Hanp^-^eHHH nponopuHOHanbHbi 
xanreHcaM ymoBbix KoopzinHax. 

Ec.iH B nojie 5peHHH KoopiiHHaxopa KLI, 23 (KLb 32) nojiB.qjiexcfl paiiHOMajiK 
(hjih co-iHue), xo HsxiyMeHHe peracxpHpyexcH c noMoiubio iiexeKxopoB hjih 03n-0B, h 
Ha Bbixonax ojiokob BbwejieHH^ uejiH BBLli no^BjiHioxcfl HMnyjlbCbl BbwejieHM ucjih 
[3], Koxopbie ooecnenax yposeHb JioraHecKoro nyjin na Bbrxoae JIB 103. B 3xox 
MOMenx (no saflHexiy 4)poHxy H.vinyjibca na sbixozie JIB 89 b YBX, 84 11 YBX2 85 
sanncbieaioxcji MrHoeeHHbie (xeKyuiHe) SHanenHH nanpjDKeHHH na Bbixoaax 
cyMMaxopoB cooxBexcxBeHHO 82 w S3, a xaK>Ke ooecnenHBaex Hyjiesoe Hanp^ijKeHHe 
Ha Bbixoae rJlHH. H noKa uejib oyiiex naxoaHXbCH na nyxH Jiyna. JiorHnecKHfi ojiok 
oyaex c})opMHpoBaTt hxo o6ecneHHBaex nyneBoe nanpa^eHHe na Bbixo;ie rJlp-IH 
79, a Ha Bbixone cvMMaxopoB 82 h 83 HanpHJKCHHe He oyaex MenaxbCH, x.k. b YBX, 84 

H YBX2 85 XpaH^XCa BeJlHHHHbl HanpH>KeHHH, c4)OpMHpOBaHHbie Ha BblXOTiaX 

cyMMaxopoB 82 h 83 b mcmchx npuxoua «0» Ha Bbixoae .IB 89 (x.e. = 6V W 

Ha Bsixoiie rJIHH - «0» (T.e. U = 0 ) 

TaKHM oopa30M, ooecneMHBaeTc^ Heno;iBH>KHoe nojio-^eHMe sepnajia 9. Ecjipi 
aejib vxoiiiiT H3 nojiH spemi^i KUi 23 hjih (KU. 32), to na ssixozie JIB 89 hohbhtoi 
ypoBeHb -lorHMecKOH cuhkhu, TJIHH HanHHaex Bbipa6aTBiBaTb .inneHHO- 
HapacTaioiiiee HanpH>KeHHe, ojioKHpyeTCH sanHCb b VBXi 84 h yBX2 85 h npouecc 
(cnnpajiLHa^ pasBepxKa) HaHHHaexcH, npHHeM, uenrp cnnpajiH naxoziHTCH Ha npHMOH, 
KOTopaji nepeceKajia uejib b momcht ee «yxona» h3 noji^ 3peHHH KoopuHHaxopa uenn. 

EciTH B nojie spenH^ KoopuHHaxopa uejiH ne noHBHJiacb uejib, h HanpH>KeHH^ Ha 
BBixone rJTPIH BBipocjio no KaKoro-To nanepe/i sanannoro SHaneHH^i (KOTopoe 
onpenQji^iercH nojieM spenHH chctcmbi), to TJIHH copacbiBaex bbixozihoc Hanp5i>KeHHe 
H sech onHcaHHbiH npouecc HanHHacTcn sanoBO. 

KBa;ipaTypHE>iH reHepaTop 88 Mo:^eT 6biTL peajiHSOsaH TaK, KaK ynasano na 
pHc^5.12, CTp.137 [7], YBX - TaK, KaK yKasano Ha pHC.3,1. cTp-77 b [7]^ HpH 3Tom 
HTOObi YBX H cyMMaTopbi obiJiH obi He HHBepTHpyKDmHMH, Heo5xo;^HMO 

nOCJienOBaTeJlbHO C HHMH BKJIKDHaTb HHBepTOpU C eZIHHHHHblM K034)(|)HUHeHTOM 

nepejiaHH - 1 (cm. pHc.1.8 «b», cTp. 18 b [7]). 

AIJJl MO^CT 5biTb peajiPi30BaH no cxeMaM, npHBeneHHbiM b [6] (cm. pnc. 24, 
23, CTp. 458). 

B KanecTBe aMnjiHTyjiHbix Mo^ayji^iTopoB MoryT obixb HcnojibsosaHbi THnoBbie 
aMHJTHTyiiHbie Monyji^jTopbi, npHHeM ynpaBJi^ioiuHe Bxonbi, KOTopux noiiKJiPOHeHbi k 
Bbixoiiy JIB, a Bxoiibi rji^ HecymeM nacTOTbi - k cooTBCTCTByiomHM Bbixo/iaM 
KBa;ipaTypHoro reHcpaTopa. 

rJIHH MO>KeT obiTb peajiH30BaH Ha ochobc THnoBoro renepaTopa 
HapacTaK)meH «nHjibi». 

B onHCbiBaeMOM 4>op^ii^poBaTejie mopvt obiTb HcnojibsoBanbi MHKpocxeMbi 
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THna K153yZl2, K140yxi7, KUOVJIS, K154yZ12, nojiesbie xpaHSHCTopu c 
HSOJTHpoBaHHbiM saxBOpOM. KOHiieHcaTopbi c MajibiM 3HaHeHHeM TaHrcHca-yrjia noTept 

JIorHHecKHH ojTOk 89 MO>KHo peajTHSoeaTt xaK, Kan vKasaHo Ha 4>Mr. 10. JIE 
cpYHKUHOHPipyeT cjienyKDuiHM oopasoM. 

CHHxpoHMnyjibc, npHmeztuiHH na exoa 91 nocpezicTBOM HHBepTopa 102, 
o5Hyji5ieT nepBbiH 97 u BTopofi 98 TpHrrepsi. npHHCM axo npoHcxojiHx no sanHeMy 
4)poHxy CHHxpoHMnyjibca, x.k. npHMeRsioxc^ xptirrepbi Ha MUKpocxeMax xHna 
K155TM2, Koxopbie nepeKJiioHaioxc^ npn nepeKJiioHeHHH «0» b 

no nepenHCMy 4)poHxy cHHxpoHMnyjibca HH4)opMauH3i h3 yKasannbix 
xpHrrepoB nepenHCbiBaexcH b xpexHH 99 pi HexBepxbiH 100 xpHrrepbi (axH xpHxrepbi 
xaKyKe peanH30BaHbi na MHKpocxeNiax XHna K155TM2). TaKa^i paooxa nexbipex 
xpHxrepoB o6ecneHHBaexcH xeM, hxo HMnyjXbCbi na hx CHHxpoBxonbi nocxynaiox b 
npoxHBo4)a3ax. 

nepBbiH 97 (hjth BxopoH 98) xpurrep oyziex a enHHHHHOM cocxohhhh, ecjiH b 
xeKyinHH nepHOn Me>Kny ziByM5i cocennpiMH CHHxpoHMnyjibcaMH c cooxBexcxByK>iiiero 
ojiOKa BbiziejieHHH ueJiH (BBU) na bxoh 90 (102) npnuex HMnynbc iienH, HHane - b 
HyjieBOM cocxoHHHH. 3xa HH4)opMauPiH, nocjie npHxona CHHxpoHMnyjibca, 
nepenHCbiBaexc^ b xpexiifi 99 (HexsepxbiH 100) xpwrrep. 

T.O., na npHMOiM sbixoiie xpexbero 99 (nexBepxo ro 100) xpHxrepa noHBJi^excH 
xieBHHecKaH e^HKHua, ecjiH b npoiuenmeM npoMe>KyxKe Me^Kjiy jisyM^ coceiiHHMM 
CHHxpoHMnyjibcaMH no^iBHXCH HNinyjisc oo-bCKxa c Bbixozia cooxBexcxByioiiiero BBIJ[. 
HHane - nyjieBoe SHaneHHe CHrHana. 

HyjicBoe cocxoHHHe xoxh obi oziHoro H3 z^Byx 99 h 100 xpHxrepoB 
oGecneHHBaex ypoBenb jioriiHecKoro Hyn^i na Bbixojie JIB. 3xo ooecneHHsaex ajieMCHx 
H91, KoxopbiH Mo^ex 5bixb peajiiisoBaH na MHKpocxeMe xHna K155JIH1. 

HHBepxopbi Moryx obixb peaJiH30BaHbi na MMKpocxexMe xnna K155JIH1. 

McnojiHHxenbHbie opranbi b CHCxerviax jijih noACBexa Moryx Obixb 
HcnojXb30BaHbi xpipocKonHHecKHe, ajieKxpoMexaHHHecKHe h ajreKxporHjipaBnHHecKHe. 
riepBbie npezinoHXHxejibHee, xaK KaK hbjx^iioxch 5e3HHepuHOHHbiMH [1]. B 3xom cjiynae 
npH oxKJiOHeHHH ocH KObp;iHHaxopa ox HanpaBJienHH KoppeKUHOHHbie naxMHKH, na 
Koxopbie nocbiJiaioxcH cHrnajibi nepeKpecxHbiM oopaaoM h cBHsaHHbie c ochmh paM, 
co3;iaK)x BpamaK)inne MOMeHXbi, noA neHcxBneM Koxopbix rtipocKon npeueccHpyex b 
HanpaBJieHMH oGteKxa. 

H3MepH5I CMJiy XOKa B OOMOXKaX KOppeJIHUMOHHblX JiaXHHKOB (BeJlHHHHa 

MOMeHXOB) MO^HO onpejiejipixb npocKUHH seKXcpa yrjioBOH cKopocxH jihhhh 
BH3HpoBaHH5i Ha ziBa B3aHMHO-nepneH;iPiKyjiHpHbie nanpaBneHHH [1]. OcxaHOBHB na 
ocHx BpameHHH paMOK KapjiaHHoro ysjia hbh>kkh noxeHUHOMexpHHecKHX ziaxHHKOB, 
MO^Ho onpenejiHXb yrjioBbie KoopiiHHaxbi oxHOCHxejibHO nJTax4)opMbi, Ha Koxopofi 
saKpenjieH rnpocKon. B 3X0m cnynae KOpnyca naxHPiKOB zioji^hbi ObiXb /KCCXko 
cBH3aHbi c nJiax4)opMOH [1]. 

B KanecxBe cepBonHPiraxejiefi b 3jieKxpoMexaHHHecKHx ycxanoBKax 
aBxoMaxHHecKoro conpoBO>KneHHH mo>kho HcnoJib30Baxb ;iBHraxejiH nocxoHHHoro xoKa 
[1]. C ynexoM BeJiHHHHbi h 3HaK0B BbixonHbix carHanoB cepBOZiBHraxejiH ycxpaHHK)x 
paccorjiacoBaHM5i i\ie>Kiiy ocbio KoopjiHHaxopoB h HanpaBJieHHCM Ha uejib. Ha oc5ix 
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BpameHH^ paMOK KoopnHHaTHoro ysjia vcTaHaBJTHBaioT ^bh-^kh noTeHUHOMerpoB hjih 
cejTbCHHbi, c KOTopLix cHHMaK)TC5i CHrHajiBL onpeziejT^iJomHe yrjrioBoe nojio^^eHHe 
KOopnHHaTopoB uejTH OTHOCHTejTBHO ocH ynpaBJT5ieMoro OO-bCKTa. 

JX^si nojiyneHHii cHrnajia, nponopuHOHajibHoro yrjiOBofi cKopocxH jihhhh 

BH3HpOBaHHH HCnOHBSyTOTCH XaXOreHepaTOpSI, KHHeMaXHHeCKH CBH3aHHi>ie C BaJiaMH 

cepBOJtBHraxejieH. 3xh nee xaxoreaepaxopu Moryx 6bixi> Hcnojii>30BaHLi KaK ajieMCRXBi 
PHOKOH oopaxHOH CBH3H. ^ji^ ynpaBncHH^i oo-bexxoM iicnoni>3yexc5i nH4)opMauHH 06 
yrjioBOM nojio>KeHHH h yrjiOBon CKopocxH jimnvi BHSHpoBaHHH cjienHuiero npHBOzia. 
CHPHajiBi, nponopuHOHajibHtie ymoBOMy nojiO/KCHHio KoopOTHaxopoB, cHHMaioxcH c 
noxenuHOMexpoB hjih cejibCHHOB-ziaxHHKOB, ycxaHOBJienHBix Ha ochx spaiiieHiiii paMOK 
KapziaHHoro nojiBeca. A CHrnajiLi, nponopuHOHajibHbie yrjioBOH CKopocxH 

BH3HpOBaHHiI, CHHMaiOXCH C COnpOXHBJieHHH, BKHIOHeHHBIX B UCHH o6mOXOK 
KOppeKUHOHHBIX ZiaXHHKOB MOMeHXOB THpOCKOnHHeCKOrO npHBOjia HJIH c 

xaxorenepaxopoB, KHHerviaxHHecKH cBHsaHHBix c cepsoiiBHraxeji^MH 
3JTeKxpoMexaHHHecKoro nppiBo;ia. 

KpoMe aBxoMaxHHecKoro nozicBexa aaseMHbix oo-benxoB ycxpoHcxBo 
ooecneHHBaex BbiziaHv HH4)opMauHH 06 vfjiobom nojio>KeHHH uejiH oxHocHxeubHO ocpi 
OZ. JXsisi 3XOH ueJTH Hcnojib3yexcH HH4)opMauHH 06 yrjioBOM nojioiHEceHHH HaseMHoro 
oOT>eKxa, cHHMaeMaH c BbixojiOB RYUx 27 h RYUn 28. PaspaooxaHHaii cHCxeMa no 
cpaBHeHHK) c npoxoxHnoM ooecneHHBaex aBxoMaxHHCCKyK) noncBexKy naseMHbix 

OD-beKXOB C KOCMOCa. ripH 3XOM nOBbllUaeXCH XOHHOCXb H3MepeHH^ yrjioBbix 

KOopziHHax, xaK KaK jiyn aaBOziPixcH na uenxp H3o6payKeHH5i uejiH. 
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Oop.viyjia H30opeTeHH5i. 

1. CHCTeMa HJTH noncBCTa oo-beKxa, coiiep^KauiaH hctohhhk iisjivHeHHH, nepBoe 
ycTpOHCTBO HaeeiieHHH, onTHnecKH conpHyKeHHO.e c oo-beKTONK h nepeoe sepKajio, 

KHHCTHHeCKH CBH3aHHOe C nepBblMH H BTOpBIMH PICnOJTHHXeJlbHblMH OpPaHaMH, 

OTJiHMaK)uiaHCH xeM, HTO OHa conep^HT zionojTHHTe.xt.HO Bxpoe yCXpOHCXBO 
HaaeneHHH, onxHHecKH conpH^KCHHoe c hcxohhhkom HSJiyHeHH^i, nepBbiH h 
BTopoH BbiHHTbiBaiomHe ycHJiHxejiH, 5jtok KOMxMyxauHH, xpexbH H HexBepxbie 
HcnoJiHHxe.xbHbie opranbi h Bxopoe sepKajio, KHHexHHCCKH cBHsaHbi c xpexbHMH h 
HexBepxbiMH HcnojiHHxejTbHbiMH opranaMH, Bxonbi Koxopbix no/iKjXiOHeHbi k 
cooTBexcxByiomHM Bbixo^aM oJioKa KOMMyxaiiHH, nepBbiH w BxopoH Bxo;ibi 
Koxoporo noziKJiiOHeHbi k BbixoziaM cooxBexcxByiomPix BbiHHTbiBaK:)mHX 
ycHJiHxejicH, nepBbie h Bxopbie Bbixonbi KOXopbix, b cbok) onepezib, nonKJiKDHCHbi 
K nepBOMy h BxopoMy BbixoztaM cooxBexcxBenHO nepBoro pi Bxoporo ycxpoficxB 
HaBeneHPi5i, nppi 3xom, bxoji Bxoporo ycxpoficxBa HasezieHH^ nonKJiioHeH k n^xoMy 
Bbixony oJTOKa KOMMyxauHH, nepBbiH \\ axopoH Bbixonbi KOxoporo coeaHHCHbi c 
cooxBexcxByioiHHMH PicnojXHPixejibHbiMPi opraHaMPK xpexHH h nexBepxbifi Bxonbi 
nonKJiioHeHbi K cooxBexcxByioiuHM BbixoziaM nepBoro ycxpoHcxBa, a n^ixbifl pi 
mecxoH Bxoiibi — cooxBexcxBCHHO K xpexbexiy h nexBepxcMy BbixoixaM Bxoporo 
ycxpoHcxBa HaserieHHH. 

2. CHCxeMa ;iJi5i noncBexa ooi^eKxa no n.l oxjiHHaiomaHc^i xcm, hxo ojiok 
KOMMyxaiiHH co/iep^HX nepBbiPi h BxopoH KOMMyxaxopbi, nepBbipi 
paziPionpHeMHHK, xpexKOHxaKXHbiPi HexbipexnosHiXHOHHbifi paziHoynpaBJiHeMbiH 
nepeKjXK>Haxejib, nepsbm mcxomhhk ejiHHHMHoro Hanpn^enHM, nepsbifi aneMenx 
H, nepBbiH HHBenxop h paj^iPionepeziaxHHK, npH 3tom, nepBbie w xpexbH Bxojibi 
nepBoro pi Bxoporo KOMMyxaxopoB 5ibjtkk)xch cooxBexcxBeHHo nepBbiM — 
HexBcpxbiM Bxo/iaMH OjXOKa KOMMyxauHH, nepBbiPi, xpexHH Bbixo/ibi KOXoporo 
Hepes panPioynpasn^ieMbiH nepeK.xioHaxejib coenHHCH c BbixojctaMH nepBoro 
KOMMyxaxopa, BTopofi pi nexBepxbiH c BbixonoM BXoporo KOMMyxaxopa, a n^ixbifi 
Bbixon B xpexbCH nb3HUHH nepeK.XHDHaxejiH coenpiHeH c Bbixo^joM picxoHHHKa 
enHHHHHoro nanpHHceHHH, KpoNie xoro, Bxopbie h xpexbH KOHxaKXbi 
nepeKJiiOHaxejiH bo Bxopbix - nexBepxbix nosmiHHx sanaJiajiJiejiCHbi, a b xpexbefi 
nosHUHH Bbixozi HcxoHHPiKa enHHOFO HanpHHceHH5i no;xKjxiOHeH K 3anapa,x-xejibHbiM 
BxopbiM BbixoziOM nepBoro pi Bxoporo KOMMyxaxopoB, npPi axoM nepsbipi — uiecxoH 
Bxoztbi ajieMCHxa H no^aKJiiOHeHbi cooxBexcxBeHHO k nepBOMy — mecxoMy Exo^aM 
ojioKa KOMMyHHKauHH, a BbixoA - Hepe3 HHBeHxop K paAHonepeziaTHHKy. 

3. CHcxeMa ztJin noziCBexa oG-beKxa, no n.l, OTJiHHaiomaHc^ xeM, hxo nepsoe 
(xpexbe) ycxpoHCXBO HaBe;ieHH^ co^ep^HX KHHexpinecKH CBHsaHHbie nepsbifi 
KOopnpiHaxop uejiH, nnxbie h mecxbie HcnojiHPixejibHbie opraHbi, nepBbifi pi Bxopofi 

JiaTHPlKH yrJIOBOrO n0J10>KeHH51, BXOilbl KOXOpblX HBJIHI0XC5I COOXBeXCXBCHHO 

nepBbiM M BTopbiM BbixoziaMH ycxpoHCXBa HaBe/ieHH^i, KpoMe xoro, OHO CO^epyKHX 
nepBbiH 4)opMHpoBaTeJib CHrnajioB noHCKa pi xpexHPi, nexBepxbiH KOMMyxaxopbi, 
nepBbie Bbixonbi Koxopbix coeziHHeHbi cooxBexcxseHHo c c nepBbiM \\ BXopbiM 
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SO 



B£>IXO:iaMH KOOpUHHaXOpa UeJIH COOTBeXCTBeHHO, nepSblH, BTOpOH PI TpeXHH 
BblXOHBI KOTOporO COeUHHeHBI C COOTBeTCTByK>mHMH BXOHaMH 4)OpMHpOBaTeJI5I 

CHFHa-aoB noHCKa, nepstiH h BTopoH Bbixonti KOToporo noziKJiiOHeHBi k xpextHM 
BxoziaM cooxBexcxBeHHO nepBoro h Bxoporo KOMMvxaxopoB, a xpexHH bbixo/x - k 
sanapajiJie.ieHHbiM BxopbiM BxoziaM xpexbero h Hexeepxoro KOMMvxaxopoB, 
Bbixonbi Koxopbix, b cbok) oHepe^b, coenHHCHbi CO BxoziaMPi n^xbix m mecxbix 
PicnoJiHPixejTbHbix opraHOB cooxBexcxaeHHQ.j— ;v, 
n.4. CHcxcMa jinsi noncBexa oo-beKxa nof^LX oxJiHHaK)ma^cH xeM, hxo Bxopoe 
ycxpoHcxBo HaBezieHHH conep-^Hx KHHCMaxHMecKH CBHsaHHbie KoopOTHaxop uejiH, 
c vcxaHOBJieHHbiMH Ha HCM CBexoBbiM MapKepoM (hjth yrojiKOBbixVi oxpa^axejieM), 
cezibMbie H BOCbMbie HcnoJiHHxejibHbie opraHbi, xpexbH h nexBepxbie ;iaxHHKH 
yrjiOBoro nojio^^eHHH, Bbixozibi Koxopbix hbjihioxch nepBbiM h BxopbiM Bbixo/iaMH 
ycxpoficxBa naBeneHUH, a xaK>Ke n^ixbifi - onHHHa;maxbiM KOMMvxaxopbi h BxopoH 
4)opMHpoBaxenb cHXHajiOB noHCKa, nppi 3xom, nepBbie bxo^bi n^xoro uiecxoro m 
cezibMoro KOMMyxaxopoB nonKjifOHCHbi cooxsexcxBeHHo k nepBOMy, sxopoMy h 
xpexbeMv BbixonaM, a xpexbti Bxozibi - cooxBexcxBeHHo k nexBepxoMy, n^ixoiMy h 
iiiecxoMv BbixoiiaM Bxoporo KoopaiiHaxopa uejiH, nepBbifi Pi BxopoH Bbixonbi 

KOXOporO HBJEHIOXC5I XpeXbHM PI HeXBepXbIM COOXBeXCXBCHHO BblXOiiaMH 

ycxpopicxBa HaBezieHH^, KpoMe xoro, Bxopwe Bxo;ibi yKasaHHbix KOMMyxaxopoB 
sanapeniiejicHbi co exopbiMPi BxoziaMPi necHXoro pi oziHHHanuaxoro KOMMvxaxopoB 

PI HB.X^IOXCH BXOAOM KOMMXTaUPIPI VCXpOPICXBa HaBeZ^eHHH, npPI 3XOM BblXOZZbl 

nnxoro, uiecxoro h ce/ibMoro KOMMyxaxopoB noj^KJiiOHeHbi cooxBexcxBCHHO k 
nepBOMv, BxopoMy pi xpexbeMy BxonaM BXoporo 4)opMHpoBaxeJTH cpirnajioB 
noHCKa, nepBbiH pi BxopoH Bbixonbi Koxoporo no;iKJiioHeHbi cooxsexcxBeHHo k 
xpexbPiM BxonaM BocbMoro n jieBHxoro KOMMyxaxopoB, Bxopbie Bxojibi Koxopbix 
sanapaajiejieHbi h nonKJiiOHeHbi k xpexteMy Bbixony BXoporo 4)opMPipoBaxejiH 
CHXHajioB noHCKa, npH 3xom nepsbie Bxonbi BocbMoro h jieBHXoro KOMMyxaxopoB 
noziKJTiOHeHbi cooxBexcxBCHHO K BbixoiiaM ziecHxoro H ojzHHHaAuaxoro 
KOMMyxaxopoB, nepBbie bxohbi Koxopbix noziKJiioHeHbi k nepBOMy h BxopoMy, a 
xpexbPi BXOiibi - K HexBepxoMy h nnxoMv Bbixo/iaM Bxoporo KoopztHHaxopa ueJiH 

COOXBeXCXBeHHO. 

n.5. CwcxeMa jxjih noncBexa oo-bCKxa no n.4, oxjinnaiomaHCH xeM, hxo hcxohhhkom 
pisjiyneHHH ^BjIhcxc^ Jiasep, Koxopbifi ycxaHOBJiea na xpexbeM ycxpoficxBe 
HaBezieHHH, npH 3xom Jiaaep coeiiiiHeH co cxeMofi noj:iHCHra, nepHbifi pi Bxopofi 
Bxozibi KoxopoH nonKJTiOHeHbi K xpcxbCMy PI HexBepxoMy BbixoziaM xpexbero 
ycxpoHcxBa HaseneHHH. 

n.6. CHcxeMa jxnn noncBcxa o6T>eKxa no n.5, oxjiHHaHDiuaHCH xeM, hxo cxeMa no;i^Hra 
-xaaepa coziep:KMx Bxopofi pazinonpHeMHHK, ;IHCxaH^HOHHo ynpasji^eMbiH 

BKJIIOHaxeJlb, COe/IPIHeHHblH co BXOpbIM PICXOHHHKOM eOTHHHHoro CHXHajia, a 

xaKyKe nocjieiiOBaxe.xbHo coeOTHeHHbie BxopoH ajieMeHX Bxopofi piHBCHXop h 
xpexpipi 3JieMeHx «H8», Bxopofi bxo:i Koxoporo no/iKjiiOHeH nepea HPicxaHUHOHHO 
ynpasji^eMbiH BKjiioHaxejib k picxoHHPiKy enHHHHHoro HanpH^KeHHH, a Bbixoji 
xpexbero 3JieMeHxa H ^BjriHexc^i bbixohom cxcmbi no/i^Hra jiasepa, KpoMe xoro, 
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nepBblH H BTOpOM BXOHbl BTOpOFO 3JieMeHTa «H» HBJIHIOTCH BXO^iaMH CHCTCMbl 

noiiyKHra, CBHsaHHbie c xpeTbHM h HeTBepxbiM BbixonaM rpexbeH cHcxeMbi 
HaBeneHHH cooTBexcTBeHHo. 
n.7. CHCxeMa jxjisi noncBexa o6i>eKxa no n.3, oxJiHHatomaHCH xeM, mxo 4)opMnpoBaxejib 
cHPHajiOB noHCKa co/xep>KHX JiorHHecKHH 5jiok, Bbixon Koxoporo noziKJiiOMeH k 
Bxony ooHVJieHHH renepaxopa jIhhchho HSMCHJiiomeroc^i HanpB/KCHHM h 
sanapajijxejieHHbiM BxonaM paapemeHH^i sanncpi nepBoro h Bxoporo ycxpoflcxB 

BblOOpKH - XpaHeHH^, BblXOAbI H HH4)OpMaUHOHHbie BXOZlbl KOXOpblX 
nOZIKJlfOMeHbl COOXBeXCXBeHHO K nepBbIM BXOZiaM \\ BblXOZiaM COOXBeXCXBCHHO 

nepBoro h BXoporo cvMMaxoB, Bxopbie Bxona Koxopbix no^KJiiOHeHbi 
COOXBeXCXBeHHO K BbixonaM nepsoro h Bxoporo MOjiynnxopos, nepsbie Bxo^bi 
Koxopbix 3anapajiJiejieHbi \\ noiiKjiioHeHbi k Bbixoziy renepaxopa JTHHeHHO 
HSMen^iomerocH Hanp5i>KeHH5i, a Bxopbie Bxozibi nepBoro h Bxoporo MOnyjiHxopoB 
noziKJiioHeHbi — cooxBcxcxBCHHo K ncpBOMy H BxopoMy BbixonaM KBanpaxypHoro 
renepaxopa, KpoMe xoro, rfxonbi nepsoro h Bxoporo cvMMaxopoB no/iKJiioHeHbi k 
BXOiiaM COOXBeXCXBeHHO nepBoro h BXoporo aHajioro-uw4)poBbix 
npeoGpasoBaxenefi, npH 3xom Bxozibi h Bbixoji 5.xoKa, a xaK>Ke Bbixonbi anajioro- 
UH4)poBbix npeoopasoBaxejiefi hbjt^ioxch cooxBexcxBCHHO BxonaMH h Bbixoj^aMH 
4)opMHpoBaxei[^ ynpaBJTHiOLUHx CHrHaitoB^.--''*^ 



n.8. CHcxeMa hjih nozicsexa oo-bCKxa no /tl. 1 , oxnHHaioiija^c^ xeM, hxo nepBoe 
ycxpoHCXBO HaBeneHPiH, onxHnecKH conpHyKeaHoe c oG-beKxoM, co/iep^HX nepBbm 
Koop;iHHaxop iiejiH, KHHeMaxHnecKH CBHsaHHbiH nepes nepBbm h BxopoS 

KpOHLUXeHHOB C HHXblMH H UieCXblMH HCnOJTHHXeJTBHblMH OpxaHaMH H C nepBblM H 

BXopbiM ziaxHHKaMH ymoBoro nojiOyKeHH^i cooxbcxcxbchho, npH axoM Bxopoe 
ycxpoHCXBo HaBeneHHH, onxHHecKH conp^HceHHoe c hcxohhhkom HajiyneHHJi, 
conep>KHx BxopoH KoopjiHHaxop ueJTH, KHHeMaxHHecKPi cBH3aHHbiH nepes xpexHH H 
HexBepxbiH KpOHUixeHHOB c cezibMbiMH H BocbMbiMH Hcno-TiHHxejibHbiMH opraHaMH 
H xpexbHMH H HexBepxbiMH naxHHxaMH yrjTOBoro nojio:4ceHHH, npH 3xom, nepBoe 
sepKajio KHHeMaxHHecKH cBHsano c nepsbiMH HcnojiHHxejibHbiMH opranaMH h 
ycxaHOBJieno na BHyxpeHHeH paMC nepBoro KapzianHoro noABeca, BHeiiiHHH pana 

KOXOporO KHHeMaXHHeCKH CBH3aHa CO BXOpWMPI HCnOJIHHXeJlbHblMH OpraHaMH, 

KpoMe xoro, cHcxcMa conep^HX BxopoH Kap;iaHHbiH noj^Bec, cocxohiiihh h3 
BHyxpeHHefi h BHeuiHefl paM, KHHeNiaxHHecKH CB^saHHbix cooxBexcxBenno c 
xpexbHMH H HexBepxbiMH HcnoHHHxejibHbiMH opraHaMH, npH 3XOM BHeuiH5i5i paMa 
Bxoporo KapzzaHHoro noziBeca coenHHena c KOHueHxpHnecKHM kojibiiom, ho 
KOXopoM 3aKpenjieHO Bxopoe sepKajio. 
n.9. CHCxeMa jxnsi nozicBexa oo-beKxa no FT. 1, oxjiHHatoinaHCH xeM, hxo BXopoe sepKajxo 
BbinojiHCHo B BH^ie /iByx, KOHueHxpHHHbix BHeiuHeMy Konbuy Kapj^anHoro 
nonBeca h CB^isaHHbix c hhm, BHyxpenHero h BHeuiHero nneBMOKaMep, 
coeziHHeHHbix nHeBMaxHHecKH Apyr c npyroM pajiHajibHUMH xpy5KaMH, a xaK>Ke c 
HCXOHHHKOM OKaxoro ra3a (Bos^yxa), npw 3xom, nneBMOKaMepbi h pa^nanbHbie 

XpyOKH CB>I3aHbI C 3epKajlbHbIM nOJlOXHOM, COCXOHmHM H3 3jiaCXHHHOH 
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2g 

ZlH3JieKTpHMeCK0H nJTCHKH, Ha KOTOpOC HaHeceHo OTpa:«caK)mHH CBeT 
MexajiJiHMecKHH cjioii (nanpHMep, ajiiOMHHHH). 

n.lO.CHCTeMa jms{ nozicBeTa o6i>eKTa no n.9, 0TJiHHaK>iiiaHCH tcm, hto Bxopoe sepxajio 
co;iep>KHT iionojiHHTejibHO sTopoe sepKajibHoe nojioTHO, Koxopoe 
vcxaHaBJiHBaeTCH na 4)HKCHpoBaHHOM paccxo5iHHH ox nepBoro, npH 3xom, 
MexajTJiHHecKHe cjtoh oojioxch noziKJiioHeHBi k pa3HLiM nojiKDcaM bhobb 
BBCneHHoro HcxoHHHKa 3Z1C. 

n.ll.CHCxeMa nozicBexa oo-bCKxa no n.9, oxJiHHaioina^icH xeM, hxo nepBoe h 
Bxopoe sepKajTBHbie nojioxna coBMecxHo co BHyxpeHHeH h BHeuiHefl 
nHesMOKaMepaMH cos^aiox repMexHHHVK) nojiocxb noHH-yKCHHoro jiaBJieHHH, 

nOZIKJTK)HeHHyiO K BHOBS BBeZieHHOMy HCXOHHHKV BaKYVMa. 

n.l2.CHCMexa z^jih noiiCBexa ooteKxa no FT. 10, oxjiHHatoiuaHCH xeM, hxo sHyxpeHHiiii 
naeBMOKaMepa BBinojiHena h3 2-x ceKU[HH, nHeBMaxHHeckH cBHsaHHbix zipyr c 
ZtpyroM n coe/iHHeHHbie ro(|)pHpoBaHHOH anacxHHHofl noJiocKofl xaK, hxo HMeex 
BO3MO>KH0cxi> oxHOCHXcjiBHoro cMemcHHii ^ipyx ox zipyra KpoMe, xoro 
MexajiJiHHecKHH cjioh Bxoporo sepKajibHoro nojioxna HMeex (|)opMy 
HSOJinpoBaHHbix zipyr ox ;ipyra kohuchxphhcckhx KOJieu, nonKHiOHeHHbix k 
pasHbiM pery.xupyeMbiM HCxoHHHKaM Hanp^yKeHHii. 
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